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A lmost all of the material in 
. this book was originally listed as 
“Restricted — Official Use Only” and is 
previously unpublished in any form. 

Remarkable in both concept and scope, 
Graphic War is packed with detailed 
cutaway drawings of the aircraft and 
airborne weaponry vital to the war efforts 
of Allied and Axis forces alike, as well as 
top-secret training manual illustrations 
and colorful wartime posters. 

Many of the graphic artists and technical 
illustrators employed by the Allies, and 
most of those employed by the Axis powers, 
remain anonymous, but their work survives 
in these pages and provides rare and unique 
insight into both war room strategy and 
the air- and ground-crew trainee classroom. 

A featured artist for this book is Peter 
Endsleigh Castle, who worked with 
British Intelligence and provided many 
of the illustrations for the RAF’s Enemy 
Aircraft Evaluation Unit. 

While governments have long enlisted 
the talents of artists to record specific 
battles, the artwork in this book was 
created for a much different purpose: it 
was intended to help young men on both 
sides of the war effort win battles and 
survive to fight another day. 
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United States Air Cadets train in Canada. Here they are learning the 
mechanical details of a machine gun from an armament instructor. 
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Congratulations to Donald Nijboer for creating this most interesting 
tribute to the myriad designers, draftsmen, technical and graphical 
illustrators, artists and cartoonists who contributed to the millions of 
images on the pages of wartime technical and training manuals, the wall 
posters and the vital recognition portrayals of aircraft, ships and 
armored vehicles. These varied illustrative works covered every aspect of 
the fighting machinery, weaponry and training programs of the Allied 
Services in World War II and, as it became available, the detailed and 
combat-helpful studies of enemy equipment. The wartime illustrative 
works reproduced in this book were created by keen eyes and skilled 
hands, done the hard way decades before today’s computer imaging, 
with those in war zones suffering poor facilities and poor-quality art 
materials to work with. 

My own eventual and, as it turned out, quite eventful career as a 
technical and graphic artist must have started with my immediate 
interest in aircraft when very young in the 1920s. The khaki-clad RFC 
had become the blue-clad RAF a week or so before I was born, and early 
school days were full of the World War I battle images. When leaving 
my preparatory school, aged twelve in 1930, my final term report read, 
He wastes a lot of pencil lead and heaven help us if there is another war.” 

Little did the teaching staff know that a mere six years later young 
Castle would have educated himself in things aeronautical and used 
much more pencil lead to be qualified to join a firm as their draftsman 
and inventive modeler undertaking classified work for an Air Intelligence 
Branch of the Air Ministry. 

Two and half years later I was invited to join that Branch, but more 
of that in Chapter 1 . 

Peter Endsleigh Castle, AMRAes, 2005 
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Introduction 


In a war that was so destructive, so much was created. . . 

The idea for Graphic War came about when I was writing and 
assembling my second book, Gunner: An Illustrated History of World 
War II Aircraft Turrets and Gun Positions. While doing research at the 
RAF Museum, I came across a number of “air diagrams.” These were 
large, poster-sized cutaway drawings of British aircraft turrets. I also 
discovered a wonderful cutaway of the Junkers Ju 88, drawn by Kerry 
Lee. The drawings were infinitely fascinating and each illustration a 
piece of art in itself. While most of the drawings were of machines and 
equipment, many had an abstract, aesthetic quality to them. So began 
the idea for this book. 

World War II was a highly mechanized war. In a very short period of 
time, the aircraft of World War II gave way to the stressed-skinned all- 
metal monoplane fighter and bomber. These complex aircraft required a 
new level of skill to fly and a whole new training regimen. Aircrew and 
ground crews now had to deal with greater speeds, higher altitudes, 
accurate navigation, sophisticated hydraulics, radar, superchargers and 
more powerful engines. Applicants of the highest degree were recruited 
for training, and training methods had to be developed to ensure the 
best and quickest techniques were used to meld these trainees into 
aircrew of the highest quality. 

A big part of the training of aircrew involved the use of visual aids, 
in poster form and in illustrations found in manuals. Many of these 
drawings were three-dimensional perspective drawings. Unlike 
traditional two-dimensional engineers’ drawings, these were designed to 
be easily deciphered by the thousands of new recruits. In Britain, the 
source for this material was the Air Ministry and the Ministry for 
Aircraft Production. During the war, thousands of air diagram posters 
were produced. These 40-by-30-inch works of art are the most impressive 
pieces in this book. They include everything from multicolored cutaway 
drawings of enemy aircraft to simple illustrations bearing reminders 
such as “Beware of the Hun in the Sun.” All this material was 



Opposite: Bristol Type 
B.l. Gun Turret 

When first fitted to the 
Bristol Blenheim light 
bomber, this hydraulically 
powered turret was a 
big step forward in 
bomber defense. In early 
confrontations with 
Luftwaffe fighters, gunners 
complained of the lack of 
armor and firepower.The 
Mk IV, shown here, was 
introduced with added 
armor and two belt-fed 
Browning machine guns. 
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“Restricted — Official Use Only,” and most of it has never been 
published before. In the United States, a wealth of graphic illustrations 
and cutaway drawings can be found in the thousands of manuals 
published during the war. The U.S. Air Training Division also created 
posters, but very few of these have survived. The Axis forces were 
similarly very busy producing illustrations for their manuals and 
posters. However, where Allied manuals were lavishly illustrated (with, 
for instance, the addition of cartoon characters and pen-and-ink 
drawings of aircraft flying through the copy), German manuals were 
well illustrated but without the frills. Their posters, however, were just 
as detailed and as well crafted as those of their Allied counterparts. 
Many military documents were destroyed just before and after the end 
of the war, and so illustrations from Germany, China, Russia and Japan 
in particular are very hard to come by and the examples in this book are 
rare survivors of that time. 

The illustrations included in the Image Collections section of this 
book are organized by country of origin — Great Britain, Germany, the 
United States and the Soviet Union. So, for example, you can compare 
the British renderings of a Junkers Ju 88 (at pages 54-5 and 64-5) with 
the German drawings of the same aircraft (starting at page 180). 

Out of all the artists, illustrators and technical artists employed by 
the Allies and the other major combatants, most remain anonymous. 
Almost all of the drawings still in existence are unsigned and uncredited, 
no doubt primarily because of the top secret nature of the work. Some 
of the artists had jobs in commercial art and design before the conflict 
began and found other, similar employment once the war was over; 
others continued to work as technical artists for aircraft companies in 
the postwar years. 
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The featured artist for this book is 
Peter Endsleigh Castle. I had the 
pleasure of interviewing him in the 
fall of 2003. His first-hand account of 
what it was like to work for British 
Intelligence and the part he played 
creating illustrations while working for 
the RAF’s 1426 Flight, the Enemy 
Aircraft Evaluation Unit, is fascinating. 

His amazing drawings are among the 
hundreds that can be found this book. 

The artwork in this volume is not 
meant to be viewed as a celebration of 
war. While today we can calmly view 
the images and read the instructions on 
how to abandon a ditched aircraft, we 
can only imagine what it must have 
been like to be twenty years old, flying in a stricken aircraft about to 
crash-land in complete darkness on the surface of the North Sea or 
Pacific Ocean. The illustrations in this book give us a brief insight into 
the world of the air and ground crew trainee. All that we see, they had to 
learn, absorb and memorize. It was an enormous task and one that 
would have not been possible if not for the talent and creativity of the 
artists employed. 

While most governments employed war artists to record the battles 
and to further propaganda efforts, the artwork in this book was created 
for a very different purpose — to help young men win the battles and, 
it was hoped, survive the war. 


M 

H | 


Donald Nijboer, 2005 
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CHAPTER I 


The Sword 
and the Pen 



Peter Castle examines the 
main structure of a German 
Henschel Hs 1 29 tank 
buster. The aircraft had been 
recovered from the western 
desert of North Africa. 


It was a battle for the high ground - mastery of the skies. World War II 
proved fertile ground for the advancement of aviation technology. As 
the warring nations struggled to gain a technological edge with new, 
more advanced designs they also had to find new ways to train 
thousands of aircrew to make them capable of flying and using 
their new aircraft effectively in combat. These new aircraft were 
equipped with supercharging, which enhanced high-altitude 
performance of the piston engine; radar, which helped the pilot 
find his way and search for enemy aircraft at night; and new 
systems along with rescue equipment that made flying safer 
and more comfortable for aircrew. To speed up the training 
process, many air forces turned to graphic design and full- 
color illustrations to help aircrew understand the new 
technology. The cutaway drawings, illustrations and 
schematics created to aid in the training of air and ground 
crews had to illuminate, simplify, clarify, persuade and, in 
some cases, amuse their target audience. A good graphic 
design or illustration was able to do that. Clear illustrations 
showing a trainee how to do something could and in many 
cases did save weeks of training. In 19 44, U.S. designer 
Will Burtin produced a series of instructional books to 
help air gunners in their training. His manuals shortened 
the gunnery course from six months to six weeks! 

When war broke out in Europe in September 1939 
with the German invasion of Poland, the British magazine 
Art and Industry featured an article entitled “The Artist’s 
Function in Time of War.” The editor wrote, “War in 
Europe must inevitably affect many of those engaged in Art for Industry 
somewhat adversely. There will be much less advertising; much less call 
for magazine and newspaper illustrations; industrial design and styling 
must await the return of peace; and a great many artists, designers, art 
schools teachers and students will be compelled to find some other outlet 
for their activities and an alternative source of income.” And many did 
just that, on both sides - they went into military service. Those who did 
not apply for active service helped the war effort as best they could. 
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Many found themselves working for the large aircraft companies such as 
Boeing, Consolidated, Grumman, North American, Avro, Supermarine, 
Handley Page, de Havilland, Junkers, Messerschmitt, Mitsubishi, and 
Yakovlev. Other artists, like Peter Endsleigh Castle, found themselves 
working in the shadowy world of British Intelligence. 

Just before war broke, accurate information and detailed drawings 
of German aircraft were almost nonexistent. While many “war artists” 
would be appointed to record the progress of the war, there were few if 
any capable of producing an accurate and operationally useful diagram 
of any enemy aircraft. Much of the RAF material consisted of 
illustrations found in the publications Flight and The Aeroplane! In 
May 1939, Peter Endsleigh Castle was offered employment with MI6’s 
Branch of Air Intelligence A.1. 1 . (a). 

“One Saturday, a buff envelope turned up. I was between jobs and had 
just moved into a Wimbledon hotel. How they found me, I don’t know. It 
was an invitation to report the following Monday, after taking the Civil 
Service medical examination on a Sunday, to Air Ministry, Adastral House, 
Kingsway. When I showed up on the Monday I was asked to take a 
mapping and lettering test and then was told to report to the Whitehall 
building in King Charles Street and go the Rotunda in the courtyard. 


Peter Castle holds up the collapsed 
frontal cockpit frame of a wrecked 
Ju 1 88 at the Royal Aircraft 
Establishment in May 1 944. 
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Peter’s three-view drawing 
of the Focke Wulf Fw 1 90. 



“This turned out to contain the War Office Map Department, with 
plenty of drawing tables and cartographers and good light from ceiling 
windows. I was duly allotted my table and drawing board, a boxed set of 
drafting instruments, and shown the blue-tinged linen tracing paper 
used for pen-and-ink work.” 

To cover the true nature of his work, Peter Castle was classified as a 
cartographer. Castle was later joined by artists Hubert Redmill, in early 
1940, and Kerry Lee, in February 1941. The three men were all gifted 
artists and each was able use his talents in the creation of well-known 
posters of aircraft and equipment of the German Luftwaffe. These 
posters were vital to the RAF, Anti-Aircraft Command, the Army, Navy, 
Observer Corp, Air Raid Precautions, the Home Guard and anyone else 
who had to be familiar with the enemy’s equipment and performance. 

One of Castle’s first tasks was to illustrate aircraft 
recognition booklets covering foreign military aircraft. 

“All that summer was spent amending or preparing 
up-to-date pages of foreign military aircraft recognition 
silhouettes for the eighteen loose-leaf booklets in the Air 
Publication series, doing French, some American and even 
a few Japanese, but never anything German, which, I 
presumed, was the reason for my sudden enrolment. All 
through the summer we worked to the background noise 
of pneumatic drilling beneath us. It was Churchill’s war 
bunker under construction, secret at the time.” 

After the Battle of Britain, Castle began working on 
his first cutaway drawings. Like many cutaway artists of 
the period, he was self-taught. He and his fellow artists 
also had to work under less than ideal conditions. 

“Needless to say, our six months or more back at 
Adastral House was the time of the main blitz on 
London, sometimes causing difficulties getting home 
with bombing having commenced before our 8 A.M. to 
6 P.M. workday (six days a week) ended. By now we were 
quite busy turning out poster-style aircraft recognition 
monotone views of enemy aircraft and doing technical 
diagrams of incoming daily bits and pieces. 

“The first cutaway drawing I did was very poor. I 
think it was a Dornier Do 217, black and white. I’m 
ashamed of that one. When one came straight from 
drafting type of work to illustration — it was a real change. 

“We had no facilities for getting good materials. I think the colors 
I used for the Ju 188 cutaway drawing were poster colors — little pots. 
They weren’t even these nice smooth designer gouache colors, which I 
use now. Later on we acquired an airbrush.” 
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Attempts were also made to get these artists commissioned in the 
RAF to ensure a living wage, but this idea was met with the usual 
bureaucratic excuses. A great part of Castle’s work was examining crashed 
and captured German aircraft. Working with 1426 Flight, the Enemy 
Aircraft Evaluation Unit nicknamed the “Rafwaffe,” Castle was able to 
examine and sit in some of the enemy’s most feared aircraft. During 
this period Castle produced numerous cutaway drawings, including 
renderings of the Ju 188, Fiesler VI Flying Bomb and Fw 190D. 

“It was all done the hard way. We had everything from a hole in 
the ground and nothing but pieces, to flyable aircraft. I had access to 
all the aircraft and parts that were left over from crashes. The first 
thing I did when drawing an aircraft was to make a general three- view 
drawing. Three of us would go down with a long tape measure and 
measure the aircraft in order to get the overall dimensions. I would 
then produce a general line drawing, which was as near accurate as 
could be. From that drawing, models were made for aircraft 
recognition. Of course, the silhouette illustrations went out straight 
away for distribution everywhere. 


“The first cutaway drawing I did was 
very poor. It was the Dornier 2 1 7, 
black and white. I’m ashamed of that 
one. When one came straight from 
drafting type work to illustration... 
it was a real change.” 

Peter Castle’s technique improved 
rapidly. Compare his Do 2 1 7 cutaway 
to the Ju 1 88 illustration on pages 68-69 
and you can see the startling difference. 
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Opposite: Peter Castle’s preliminary 
sketch work on the V I flying bomb. 
Above is the basic outline with 
compressed air spheres in place, 
and below, the detail work has begun 
showing the air intake for the V I ’s 
Argus pulse jet engine.The completed 
drawing is on pages 70-7 1 . 


Castle’s preliminary sketch of the 
Ju 188 cutaway drawing.The final is 
on pages 68-9. 


“We also had a photographer with us, which was a great help. We 
also had material fed to us from espionage sources and that sort of thing. 
We had access to German flight manuals. A lot of material came from 
Spain through Lisbon. Sometimes all we had was a photograph of, say, a 
new aircraft, and if we knew the dimension of the tail wheel we could 
then do an approximate overall side-view dimension drawing. Once the 
sketches and photographs were completed, I would then start on the 
larger master drawing. This drawing would be about Vi4 scale or 
something of that nature.” 

One of Castle’s most important pieces was a cutaway drawing of the 
Fiesler Fi 1 03 Flying Bomb, or VI — the world’s first operational cruise 
missile. In November 1943, Flight Officer Constance Babington Smith 
at the RAF Photographic Interpretation Unit discovered something 
very unusual. After examining a new set of photos of the Luftwaffe 
Experimental Station at Peenemunde, Smith found a very small 
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cruciform shape on a catapult ramp that 
was similar to the many “ski sites” that 
were appearing ominously along the 
French Channel coast. This was the first 
evidence that the world’s first flying 
bomb was about to be launched at 
Britain. A copy of this photo was sent 
to Air Intelligence in the hope that a 
provisional drawing could be prepared 
and distributed as quickly as possible. 

Squadron Leader Michael Golovine 
and Peter Castle paid a visit to the 
Royal College of Science. There they 
used a traveling microscope in the hope 
that accurate measurements could be obtained. The image was greatly 
halated due to the great height from which the photo was taken. It was 
not much to work with, but after a diligent and lengthy afternoon spent 
traveling the microscope back and forth over the fuzzy image, an 
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Opposite, above: The preliminary sketch 
of Peter’s Fw 1 90 cutaway drawing. 

Below: The final cutaway drawing of 
the Fw 1 90 was produced too late 
in the war for distribution. During 
interrogation after the war, Kurt Tank, 
the aircraft’s designer, was so impressed 
with Peter’s drawing he added his 
signature (bottom right). 


estimated wingspan was calculated. They estimated the wingspan of the 
new VI to be 16 feet, 9 inches. Subsequent examination of the first 
crashed example of the Flying Bomb to land in England revealed that 
the wingspan was 17 feet, 6 inches. Further information was obtained 
from a crashed VI site in Sweden. Squadron Leader Heath of Air 
Intelligence was dispatched to photograph the wreckage. 

“We had one in Sweden. One of our men flew over to Sweden to 
photograph the wreckage. We got the form of the thing and I was able 
to produce a three-quarter-view sketch. That went out to all the home 
defence services. After the Vis started coming over, we quite soon found 
one intact. This was brought up to the Manor, Harrow Weald, and 
dumped in the drive. I have some photographs of me actually sitting on 
the bloody thing. It had about five fuses on the thing and I assumed 
they all had been coped with. I worked very quickly on that drawing. I 
got it out in about three weeks. It was very intense work and I believe 
almost every last thing I could illustrate is in that drawing. That was in 
July, because the Vis started coming over in June 1944. In spite of the 
urgency of the information, Civil Service printers failed to issue this air 
diagram to defence services immediately — it is marked as issued 
September 1944.” 

The work done by Peter and his fellow artists proved a great 
contribution to the war effort. Their accurate drawings and illustrations 
provided the British and Americans with a clear picture of German 
aircraft development and provided Allied aircrews with valuable 
information regarding performance, armaments, protective armor and 
arcs of fire. In ready rooms and briefing halls across England, the 
accurate drawings created by Peter and his fellow artists were seen by 
thousands of Allied aircrew. For new and inexperienced aircrew, these 
illustrations were tools upon which their survival depended, to be 
closely studied; for battle-weary crews, these images were merely 
glanced at. The jarring reality of combat had taught them another 
lesson — one that could never be illustrated with a simple poster or 
drawing in a field manual. 

After the war, these drawings were soon forgotten and most were 
destroyed. Today some of Peter’s original artwork can be found at the 
Imperial War Museum in London. 

In late 1945, Peter began working with USAAF Air Document 
Research Center in London. There he helped evaluate the postwar 
documents captured from the Luftwaffe and German aircraft 
manufacturers. As World War II ended and the Cold War began to heat 
up, Peter continued to work with Britain’s MI6 Technical Air 
Intelligence for another five years. Today, Peter is retired but continues 
to draw in his home in Tunbridge Wells, England. 
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CHAPTER 2 


Today 
Is Not a Job 


“Flying is one of the few activities where training and preparation 
exact a casualty rate comparable with combat. ” 

-Stafford-Clark, “Morale,” 18 




V 



Air combat in World War II was in many 

ways a race. The pursuit for speed, altitude 

and destructive capability drove designers, 

engineers and scientists to improve the airplane 

and enhance its deadly capabilities. During 

the war, many firsts were accomplished — 

the first jet fighters took to the air; the 

helicopter made its appearance, “smart” 

bombs drew first blood, and the world’s first 

ballistic missile made a limited but horrifying 

entrance. It was also a total war, a war in 

which industry and education played a major 

role. Industry for its part was able to supply 

the aircraft, guns and tanks needed to wage 

war. Nations were tasked with training the 

millions of men and women needed to use 

these new and sophisticated machines, and 

the one piece of equipment that demanded 

the most highly trained personnel was the 

airplane. These individuals, almost all men, 

were chosen for their fitness and intelligence. 

Women were also trained to pilot these 

aircraft but primarily to fly the new aircraft 

from the factory to the forward supply 

depots and air bases. Their training also 

allowed them to fly almost anything — 

from a single-seat fighter to a four-engine 

bomber. Considered the cream of the 

a „ » * r j crop, only a fraction of the recruits who signed up for 

A message to the troops found r 1 & v 

on the inside of the Basic Flying fll g ht trainm g ever made k to a front-line squadron. Of the 1 93,440 pilots 

Instructor’s Manual. trained in the United States, another 124,000 failed to make the grade. 
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Aircraft development in the early 1930s was slowly 
beginning to break away from its WWI origins. The fabric- 
covered biplane fighter of the 1930s, although faster than 
its older cousins, was still only armed with two machine 
guns and was equipped with fixed landing gear. Bombers of 
that era fared even worse. It was not until the introduction 
of the stressed-skinned monoplane that the true fighting 
capability of the airplane was slowly realized. These new 
fighters and bombers were all metal in construction, with 
enclosed cockpits, retractable landing gear, flaps and 
increased armament. When first introduced into service, 
the new all-metal Supermarine Spitfire Mk I was 
powered by a 1,030-horsepower Rolls Royce Merlin 
engine with a top speed of over 350 miles per hour. Its 
biplane stable-mate, the Gloster Gladiator, which was 
still in service when the war began, had a top speed of 
only 253 miles per hour (407 km/h). The differences 
were startling, but the degree of sophistication and skill 
required to fly the new Spitfire called for a pilot with 
enhanced skills and abilities. 

Aircrew training in the 1930s 
was in no way ready to cope with 
wartime requirements. New aircraft 
such as the Spitfire, Bf 109, Curtiss 
P-40, Ju 88 and Mitsubishi Zero 
required pilots with at least 250 to 
300 hours of flying time before they 
began operational training on their 
new mounts. The training of crew 
had to strike a balance between 
quality and quantity, and during 
World War II it also had to have the 
flexibility to change depending on 
wartime requirements. When the 
war began, the Germans had some 
4,300 aircraft manned by highly 
trained crews. The Luftwaffe training 
scheme was producing between 
10,000 and 15,000 pilots a year. 

The British, in comparison, produced 5,300 pilots in 1940. At the 
outbreak of the war, aircrew training in the RAF had no command 
status or representation the way Fighter Command and Bomber 
Command did on the Air Council. In September 1939, the RAF had 
only fourteen Service Training Schools, including one in Egypt. 


» • , *• • 


Chinese Posters 

In the early 1 930s Japan began to 
make plans to become the masters 
of Greater Asia. In 1 93 1 Japan 
seized Manchuria from China. 
Following the invasion, thousands 
of Japanese colonists soon 
followed. Anti-Japanese sentiments 
in China finally came to a head 
when Japanese and Chinese troops 
clashed on the Marco Polo Bridge 
near Beijing on July 7, 1 937. (Some 
historians regard this as the real 
beginning of World War II.) This 
local fi refight gave the Japanese 
the excuse they wanted to seize 
more Chinese territory. The 
Chinese Air Force and ground 
forces were no match against the 
Japanese. Various provincial 
warlords also had their own 
squadrons and when they were 
not fighting the Japanese, they 
were fighting each other. 
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Three of these Chinese posters 



deal exclusively with anti-aircraft 
defenses and were produced 
sometime in the mid- 1 930s. 
These training posters highlight 
the equipment required and 
the methods needed for a 
successful defense: searchlights, 
a sound locator, a predictor, a 
range-finder, guns, and barrage 
balloons. The other poster, 
below, deals with aircraft and 
the emergence of the aircraft 
carrier. The aircraft shown are 
from Britain, France, Italy and 
the United States, and all are 
of late 1 920s and early 1 930s 
design. The Chinese Air Force 
used a varied collection of 
aircraft, all imported from 
Europe, the Soviet Union and 
the United States. 
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These schools were operating obsolete biplane aircraft such as the 
Hawker Hart, Hind and Fury. All were open-cockpit aircraft with 
limited navigational instruments and no radios. As the war progressed, 
the monoplane Miles Master and North American Harvard trainer 
became readily available. These two aircraft were ideal for the training of 
fighter pilots, while the twin-engined Avro Anson and Airspeed Oxford 
proved their worth training thousands of twin- and multi-engined 
aircrew. Britain also suffered another 
handicap — the weather. Every 
daylight hour had to be used, and so 
dawn-to-dusk flying became routine. 

Britain’s maritime weather disrupted 
flying training, and aerodromes with 
grass became unserviceable after 
prolonged rains. A solution had to be 
found and soon Britain turned to 
Canada and its Commonwealth allies. 

Shortly after the outbreak of World 
War II, Canada embarked on a massive 
aircrew-training program known as the 
British Commonwealth Air Training 
Plan (BCATP). Flight training schools 
were also set up in South Africa, Rhodesia 
and Australia. 

In the dark days of late 1940, when 
Britain stood alone, Winston Churchill 
could “only see one path to victory. . . an 
absolutely devastating, exterminating 
attack by very heavy bombers upon the 
Nazi homeland.” For the proponents of 
strategic bombing, “there were no limits on 
the size of the force required.” Churchill’s 
belief that the war could be won through 
strategic bombing and that heavy ground 

casualties could be avoided found many supporters in the United States 
Army Air Force. Absolute priority was given for Anglo-American 
bomber production and aircrew and ground-crew training. New aircraft 
plants were built and hundreds of training airfields were constructed. 
And thousands upon thousands of flight manuals, maintenance and 
familiarization manuals, how-to posters, cutaway drawings, electronic 
and hydraulic schematics were produced. In the United States, when an 
aircraft left the plant it was issued with what were called “Four Tech 
Orders.” This consisted of the Handbook of Operations and Flight 
Instruction, the Handbook of Service Instructions, a Handbook of 



FighterTactics 

This rather crude Soviet prewar 
sketch showing potential fighter 
pilots how to attack an incoming 
bomber raid is revealing in its 
simplicity. When German forces 
invaded Russia in June of 1941, 
the Red Air Force was completely 
overwhelmed and suffered 
grievous losses. 
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Above: This illustration taken from the 
6-25 Flight Operating Instructions Handbook 
shows what it would like to be bombed 
by a B-25. The fuse-arming vanes on the 
bombs are shown spinning as they fall. 


Overhaul Instruction; and an Illustrated Parts List. However, once 
produced, Tech Orders were rarely final — they were constantly being 
updated as new methods of maintenance emerged and new versions of 
the same aircraft left the assembly line. During World War II, the 
United States alone produced 299,293 military aircraft. 

^ | Soon, thousands of illustrators, graphic 


Right: The cover 
of the Pilot Training 
Manual for the 6-26. 

Far right: The cover of 
the pilot’s instruction 
manual for the 11-2 
powered by the 
AM-38 engine. The 
11-2 is probably the best 
known Soviet aircraft 
of World War II and 
was the most widely 
produced aircraft of 
all time. 
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and technical artists in Canada, America, 
Germany, Russia and Britain were busy 
churning out many thousands of illustrations, 
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Vultee Pilot’s Reference Notes 
Vengeance I Dive Bomber 

This confusing drawing of the 
Vengeance’s emergency equipment 
and exits appears in the Pilot’s 
Reference Notes. The Vengeance 
existed only because of the British 
Purchasing Commission. The aircraft 
was first ordered in September 
1 940, but never saw combat in 
Europe. Most of the 200 aircraft 
were shipped directly to India, where 
they equipped four RAF squadrons, 
and squadrons with the Indian Air 
Force and Royal Australian Air 
Force. The USAAF used the 
Vengeance as an air gunner trainer 
and target tug. 



all designed to help speed up the training process. A great number of the 
artists were doing this type of work for the first time and had to learn on 
the job. Styles and the degree of sophistication for these drawings varied 
greatly. Some were simple line drawings of poor quality while others 
were rich in detail and exploded with color. To take one example, the 
Service Aircrew Manual created for the British Commonwealth Air 
Training Plan was a crude effort, by Allied standards, with a common 
typewriter typeface and line drawings that were either simple in nature 
or quite detailed. There was no continuity and the paper it was printed 
on was of a low standard, no doubt in part due to wartime shortages. 
On the other hand, the British did have the wherewithal to produce 
large, full-color instructional posters known as “air diagrams,” which 
were issued by the Air Ministry. Each was rich in detail and wonderfully 
illustrated. These consisted of everything from aircraft cutaway 
drawings of enemy aircraft and engines, to how-to and reminder 
posters. (Some of the finest artwork included in the Image Collections 
of this book are examples of these air diagrams.) However, when it came 
to ensuring any kind of continuity and consistency in the presentation 
of flight and maintenance manuals, that was left to the manufacturer. 
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Because of this, the quality of the manuals varied 
according to the resources available to each 
company. A survey of the surviving material 
reveals that some were well done but others look 
rushed and are somewhat lacking. On the whole, 
the German manuals were the most consistent in 
their drawings and illustrations. Where the 
Allied manuals and illustrations differed the 
most from those produced by the Axis powers 
was in their optimism and humor. Sprinkled 
throughout their manuals were drawings of 
aircraft in flight with titles such as “Wings for 
Victory.” Cartoon characters were also used to 
highlight dangers and inspire the aircrew 
trainees. The German manuals, however, were 
very straightforward and well illustrated, but 
with no mention of final victory. 

As British industry geared up for the mass 
production of aircraft and weapons, there was a 
need for skilled artists to create comprehensive 
illustrated instruction manuals. One of those 
artists was a young Roy Cross. In 1942, the Air 
Training Corps Gazette accepted Roy Cross’s first 
work for publication. Like most young men at 
the time, Cross wanted to be a pilot, but at his 


Above: Optimistic illustrations 
such as “Wings of Victory” were 
not uncommon in British manuals. 


Right: These two drawings come from 
the Mitsubishi Ki-46-ll maintenance 
manual. On the right is a cutaway of a 
propeller governor and the other is a 
radio schematic. Compared to manuals 
produced by the Allies, the Japanese 
illustrations are rather crude. 
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medical in 1 942 he was classified an A2 and offered the opportunity to 
join the RAF as a radio mechanic. By this time Cross had contributed 
several illustrations to the Air Training Corps Gazette, and James Hay 
Stevens, who also contributed to the Gazette, suggested that Cross lend 
his considerable talents to the aircraft industry. Cross soon found 
himself working for the Fairey Aircraft Company, where he began work 
in the embryonic Technical Publications Department. 

“This business of air publications was to some extent in its infancy, 
certainly compared to what went on in the states. The artwork first of all 
was rather crude indeed. We gradually learned our trades on the job! 

Most of the drawings I did were structural and one of my first cutaway 
drawings was of the Firefly. Being a beginner, I used the usual slightly 
top three-quarter front view, that being the best view to show the 
aircraft. I was very influenced by Jimmy Clark of the Aeroplane. As a 
youngster, I was using him as a master, if you like. 

“We worked on Bristol board, which was a nice shiny sort of thick 
board, and used pen and ink to create the cutaways. Of course, the Roy Cross's cutaway drawing of the 
drawing office was right across the yard from the production line, so Firefly Mk I carrier-borne fighter. 



FAIREY FIREFLY F.R. MK.l 


Wheel fairing panels. 

Lever and leakage actuating fairing door. 
Fairing door. 

Wing rear locking pins. 

Feeds for 20-mm. guns. 

Main gun support. 

Worm shaft operating flap position arm. 

Aileron trim tab — port only. 

Wing, anchor strut socket recessed beneath 

Navigation lamp. 

Deck approach lamp. 

Formation keeping lamp. 

Camera gun. 

Access panels to guns and ammunition boxes. 


Recessed wing-folding anchoring strut. 
Stud release. 

Door actuating linkage. 

Tail wheel shock absorber strut. 
Elevator trim tab. 

Fabric-covered rudder. 

Tab balance weight. 

Top skin of wing forms cockpit botton 
Filling cap for port wing tank. 

Tank support straps. 

Oxygen bottle. 

RelrVT' 

U/C locking catch. 

Hinge points for U/C. 

Operating jack. 

Pin engages with locking catch am 
U/C In ■' up " position. 


1. Glycol header tank. 

2. Flame-damping exhausts. 

3. Detachable cowling panels. 

4. Engine controls fire-proof box. 

5. Engine mounting pads. 

6. Cooling air intake. 

7. Screen de-icing fluid tank. 

8. Hydraulic tank. 

9. Instrument panel. 

10. Bullet-proof screen. 

11. Instrument panel light shield. 

12. Emergency hood release. 

13. External hood release. 

14. Adjustable headrest. 

15. Rear view mirror. 

18. Speaking tubes. 

17. Attachment point for armour plate. 

18. Pilot's seat. 

19. Vacuum flask. 

20. Hoist tube. 

21. Control column. 


Push-rod to elevators. 

. Compass. 

. Throttle quadrant. 

Rubber cord asslster for seat 
Hand fire extinguisher. 

Flaps position selector lever. 
Adjustable rudder pedals. 
Push-rod to rudder. 

Sanitary tubes. 

Trim control unit. 

Front catapult spool lever. 
Push-rod roller guides. 


Hood guide rail. 

Hood mechanism gearbox. 

Sign pistol 

Observer's fire extinguisher. 

Stowage bag for control locking gear. 


43. Master switch and ground supply socket. 

44. Observei 's swivel seat. 

45. Seat locking lever. 

46. Oxygen regulator. 

47. Morse key and note pad. 

48. Stowage for smoke and flame floats. 

49. Chartboard. 

50. Speaking tube mouthpjece. 

51. Upward Identification Imp. 

52. Compass stowing bracket. 

53. Recess for deck-landing hook. 

54. Rear catapult spool. 

55. Stowage compartment. 
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were able create sketches on the spot. We also had access to all the 
blueprint drawings whenever we needed them.” 

In October 1942 the British Chiefs of Staff Committee gave the 
British bomber fleet “absolute priority of Anglo-American production” 
until 1943. The political decision to use strategic bombing as a means to 
win the war in both Europe and the Pacific ensured that the giant Allied 
bomber fleets would receive first priority when it came to vital strategic 
use of resources, and the majority of aircrew and ground crew trained in 
the United States, Britain and Canada were streamed for bomber service. 
RAF Bomber Command grew until it was the RAF’s largest component, 
comprising one-fifth of all RAF personnel and one the largest Allied 
forces capable of attacking targets deep into Germany. The air forces felt 

they had captured the best and brightest and 
left the army and navy with what was left over. 
During the war it took one to three years to 
train aircrew to operational standards, compared 
to just months for infantry training. 


Each manual was different. Depending 
on time, resources and the talent of 
the men working on them, manuals 
were either sparse and very 
straightforward or they were well 
laid out with colorful diagrams and 
interesting artwork. The B-l 7 Field 
Service Manual was one of those 
manuals with atmospheric pen-and-ink 
drawings sprinkled throughout the 
copy (opposite). 


Below: Cover and inside cover page 
of B-29 Gunner’s Information File. 
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The Japanese attack on Pearl Harbor on 
December 7, 1941, thrust America into war. 

Even before the attack, American flight 
schools were busy training both British and 
Canadian aircrew. To circumvent the Taft 
Act, British cadets were issued Canadian 
visas and crossed into the United States from 
Canada. Officially civilians when off- 
station, the British cadets had to follow U.S. 

Army Air Corp rules and regulations at all 
times when back on base. German pilots had 
used a similar method when circumventing 
the Treaty of Versailles. Posing as tourists, 
they secretly crossed the border into Italy? 
and trained with the Regia Aeronautica. 

Even before war had engulfed Europe, 
the U.S. Army Air Force had laid plans to 
expand pilot and aircrew training — to 1,200 pilots a year by 1941. 

This was later revised to 7,000 a year in 1940 and up to 30,000 a year in Below: “Time Flies Too!” An example 
1941. It was estimated that more than 500 separate skills were required °f the cartoon art used in the Service 

to contribute to the success of a routine bombing mission. What the Aircrew Manual. The artist is unknown. 

U.S. Army Air Force meant by “routine” is not entirely clear. What 
was clear, however, was that in order to fly and fight in a modern 
fighter or bomber with a good chance for survival, a new 
understanding of each combat aircraft and its abilities was necessary, 
in concert with a training regime that could produce quality aircrew 
in the shortest amount of time. In World War I, most pilots went to 
the front still learning how to fly their aircraft, but the pilots of 
World War II had to spend hundreds of hours in both the air and 
on the ground before being posted to a frontline squadron. 

Captivated by the romantic image of the World War I fighter pilot 
and the belief that flying would be safer than joining the infantry 
(although according to RCAF figures, 92 percent of all air force 
casualties were fatal, compared to 30 percent for the Canadian 
Army) thousands of young men flooded the recruitment depots. 

Many were rejected and thousands more washed out during 
training. As the war evolved, new requirements placed 
continually changing demands on the pilot training system, and 
the pressure to meet quotas had an adverse effect on the quality 
of graduates. Surprisingly, before 1944, when large numbers of 
aircrew were needed, flight school commanders were routinely 
replaced for not meeting numerical goals. The inevitable result 
was the lowering of graduation standards. When fewer aircrews 
were needed, failure rates were deliberately increased. 
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Above: A young pilot trainee enters 
the cockpit of his Harvard. 

Below: Principles of flight; this illustration 
shows the four forces critical for flight. 

Opposite: Pilot Qualification Form 
The pilot qualification form of 2nd 
Lieutenant Robert Boucher reveals 
exactly how many hours were required 
to produce a highly skilled night fighter 
pilot in 1 944. 


The long process of the British 
Commonwealth Air Training Plan 
(BCATP) training began with the 
aircrew selection board. There the 
young volunteer would face two or 
three officers, and within minutes 
his fate would be decided. There 
were no second chances, and if he 
failed to impress the board his feet 
would remain firmly on the ground. 
For the successful candidate, the 
assembly-line process of aircrew 
training would begin. The manning 
depot was the next stop for a new 
trainee, where he once again faced a 
succession of interviews, lectures, 
tests and countless hours of drills. 
There he also spent one or two 
hours in the Link trainer, the 1940s version of today’s simulator. 
Developed in the United States during the 1930s, the Link was used to 
train pilots in instrument flying, and for its time was a very 
sophisticated machine. If the aspiring pilot showed little aptitude for 
coordinating its controls, he soon found himself being asked to become 
a navigator, bomb-aimer or wireless operator / air gunner, or air gunner. 
Those who survived the Link experience soon found themselves at 
Elementary Flying Training School (EFTS). Those eager to get their 
hands on a Spitfire were disappointed. Waiting for them was the two- 
seat de Havilland Tiger Moth, or the Fleet Finch — both fabric-covered 

biplanes with an open cockpit. 

In his book A Thousand Shall 
Fall, Murray Peden describes his 
early training on the Tiger Moth. 
“Outside, everywhere one looked 
there were Tiger Moths. I never 
counted them, but I guessed 
there were about 60 all told on 
the station. 

“The slow flying aircraft 
were perfect for the job, but they 
did have their quirks. Because of 
the abundance of wing, they were tricky to land in 
windy weather and they had to be ‘flown’ constantly. I gradually 
developed a modicum of confidence, although at first, when I was 
simply trying to keep the aircraft straight and level, it seemed to me that 
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the moment I got the rudder centered and 
stopped the Tiger’s yawing, two or three other 
problems appeared.” 

It was at EFTS that the young student pilot, 
for the first time, came face to face with 
mysteries of heavier-than-air flight. Learning in 
three dimensions was the name of the game. 
The first step was to be shown how the stick and 
rudder pedals could be used to tame the 
invisible aerodynamic forces at play and keep an 
aircraft from doing what it wanted to do. The 
student pilot faced a barrage of information 
about drag and lift, longitudinal stability, angle 
of incidence, stalling, spinning, side slipping — 
why they happen and the correct way to deal 
with them. On the ground it all made sense. Of 
course, once in the air, the chalkboard words 
quickly vanished and the young pilot soon 
found himself fighting a new force — panic. 
But it was the only way. Squeezed into a tiny 
cockpit and blasted by hurricane-force winds, 
the young recruit had to master his fear and 
then take control of the aircraft. Many did not. 
On average, one in four washed out during 
elementary training. 

After three months of flying and logging 
approximately 78 hours, the new cadet was then 
posted to Service Flying Training School 
(SFTS). SFTS meant bigger, more powerful 
aircraft such as the North American Harvard or 
Yale. Those selected for multi-engined aircraft 
moved on to Ansons, Oxfords or Cranes. As the 
new pilot advanced in his flight training, the 
aircraft he flew presented a greater challenge. 
With a fully enclosed cockpit, the Harvard was 
a sea of instruments powered by a big Pratt & 
Whitney radial engine, and at low speeds it 
sometimes dropped a wing and snapped into a 
spin. If you could handle a Harvard, you could 
then progress to a high-performance fighter. 
Another three and half months would pass. 
After logging 1 20 hours, including 20 hours of 
night flying, the cadet was finally awarded his 
wings. Total hours, 200. 
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LESTER B. BONER 


Lester Boner is one ot tn 
Who tries to impress 
As a technician he’s noi 
He makes no effort t 
On critical jobs he’s so 
We can trust him on 


as being wise. 


Above: B-24D Service 
and Instruction Manual 

This illustration and poem, 
found in the front pages 
of the B-24D manual are 
clearly designed to show 
trainees their fate if they 
fail in their attempts. 


Right: This rare wartime 
color photograph shows a 
Fairey Battle trainer warming 
up for a training flight. The 
Battle was used to train 
gunners and bombardiers. 


But flight school was not just about flying. 
Ground school was also a major component. 
There the new aircrew recruits had to learn 
about their aircraft and how they worked. 
They had to master navigation, aircraft 
recognition, principles of flight, radio codes 
and communication, first aid, hydraulics 
and electrical systems. Pilots had to know 
everything about them and more. Upon 
their arrival in England, many of the crews 
that were trained overseas were assigned 
to Advanced Flying Units (AFU). There 
they learned to fly under British weather 
and in blackout conditions. For many it 
was an unnerving experience. Compared 
to flying conditions in Canada, the mist, 
rain and poor visibility over Britain was 
appalling. The second last step before 
being assigned to a front-line squadron 
was the Operational Training Unit (OTU). 
If he was a bornber pilot, he would be 
joined by the rest of his crew for the first 
time. Here he would learn to how to work 
with the rest of his crewmates as a team. 
Many hours would be spent flying over 
the blacked-out English countryside in 
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aircraft that had long since retired from operational flying. Many of 
the (OTU) aircraft were “de-rated,” meaning that the pilot could not 
open the throttles to full power, otherwise the engines might blow up. 
If the young pilot and his crew survived this part of their training, the 
next and last step before operational training was the Heavy Conversion 
Unit (HCU). Here the new, or “sprog,” crews would fly learn to fly 
the aircraft they would use on operations. Again, these aircraft were 
well worn and long past their prime. It was not unusual for aircraft to 
take off and simply disappear. Well-trained crews were killed because 
the aircraft they flew simply 
broke apart. (There were 8,195 
Bomber Command aircrew killed 
during the war because of flying 
or ground accidents.) 

In Spencer Dunmore and 
William Carter’s book Reap the 
Whirlwind , RAF Fitter Bill 
Johnson describes the war-weary 
aircraft. “The old, well-worn 
planes needed every yard of the 
runway to lift off; their worn- 
out Merlins, although sounding 
just as sweet as ever, didn’t have 
the power any more. I’ve seen 
both Halifaxes and Lancasters as 
far away as three miles away and 
still only about two hundred feet 
off the ground.” 

The demands of the training 
system were so intense that of the 
5,300 medium and heavy bombers 
in RAF Bomber Command in 
early 1943, more were being 
used for training than in combat. 

After this intense period of 
training, the new pilot, with 300 
hours or more of flight time 
under his belt, would be posted 
to an operational squadron. Many 
of the pilots who failed at this 
late stage reentered the training 
program and became navigators, 
wireless operators, bomb aimers 
and air gunners. These courses 


TOO HIGH 


CORRECT ALTITUDE 


TOO LOW 
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B-26 Synchronous Bombing 

The bombsight, with data computed by 
the bombardier set into the mechanism, 
determines the correct point in space 
at which a specific type of bomb must 
be released to strike a selected target. 


EFFECT OF AIRSPEED IN 
SYNCHRONOUS BOMBING 


EFFECT OF ALTITUDE IN 
SYNCHRONOUS BOMBING 


RESTRICTED 
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After World War I, German soaring clubs were formed in order to 
circumvent the Treaty of Versailles, which banned German military aircraft. 
The Nationalsozialistisches Fliegerkorps (NSFK) was established to encourage 
boys in the Hitler Youth, aged twelve to seventeen, to fly. This cutaway 
drawing shows the simple wood-canvas construction of the SG-38,the 
primary glider they used. 


lasted as long as six weeks for 
gunners and up to twenty-six weeks 
for navigators and bomb aimers. 

The other major player in the 
air war against Germany was the 
Soviet Union. The invasion of Russia 
by Germany in 1941 graphically 
illustrated the inferiority of Soviet 
fighters and bombers and also 
revealed the woeful training system 
in place at the time. Stalin’s purges 
in the late 1 930s stripped the Soviet 
Air Force of its best commanders. 
By September 1941, Soviet aviation 
losses had reached an estimated 
7,500 aircraft. By 1943, German 
evaluations of the Soviet Air Force 
confirmed the dramatic improvement 
of Soviet fighter and bomber 
formations. Luftwaffe fighter and 
bomber pilots could no longer 
operate with the freedom they had 
experienced during the first two 
years of combat. By the end of 
World War II, the Soviet Air Force 
emerged as the most powerful 
tactical air arm in the world. At the 
beginning of the war the Soviet Air 
Force numbered 7,321 aircraft, 
most of them obsolete. In the final 
attack on Berlin alone the Soviet Air 
Force deployed more than 7,500 
modern combat aircraft. 

Training in the United States 
followed the same pattern: EFTS 
was Primary Flying Training; SFTS, 
Advanced Flying Training; and 
OUT, Transition Flying Training. 

For the German, Japanese and 
Italians, flight-crew training went 
from excellent to horrendous in a 
very short period of time. At the 
beginning of the war, most front- 
line Japanese fighter pilots had over 


36 


GRAPHIC WAR 



600 hours of flight time, with squadron leaders averaging 2,000, many 
with combat experience gained in China. By 1945 that figure had 
dropped to 250 hours with a minimum of 150. The Germans were in a 
similar situation, having gained valuable combat experience during the 
Spanish Civil War. But as the war progressed and losses mounted, the Axis 
Air Forces were unable to match the pilot and aircrew output of the 
combined British, American, Canadian, Australian and Russian air forces. 

By the end of 1942 the Luftwaffe was fighting on 
three fronts — the Soviet Union, the Mediterranean and 
the Atlantic. The Germans did manage to double the 
number of new fighter pilots from 1,662 in 1942 to 
3,276 in 1943. But it was barely enough to cover the 
losses on three fronts (2,870). The attrition of pilots 
and skilled aircrews was probably the most important 
factor in the final destruction of the Luftwaffe. Heavy 
losses forced the Germans to curtail training in a 
desperate move to fill empty cockpits. The results were 
pitiful. New pilots with less skill than their predecessors 
were lost at a faster rate. This forced the training 
establishments to produce more pilots with even less 
skill. It was a death spiral with no escape. A telling 
statistic reveals that only eight of Germany’s 107 aces 
to score more than 100 victories were operational 
after mid- 1942. The Luftwaffe in 1943 was in 
reality two separate air forces: the remaining 
experten — the Hartmans, Galands and Ralls — 
and the rest, who for the most part still had great 
difficulty landing their aircraft. 

In the Pacific, Japanese expansion had been 
checked after the naval battle of Midway and the 
air and land battles at Guadalcanal and New 
Guinea. During these critical battles many of 
Japan’s most experienced pilots were 
killed. Interviews of Japanese personnel 
conducted after the war by the Air 
Technical Intelligence Group reveal a 
stark reality. “The Hiryu [the Hiryu was 
one of four Japanese aircraft carriers sunk 
at Midway] was making 30 knots when 
she was hit and maintained that speed for 
some time thereafter, but gradually came 
to a stop because, as Captain Kawaguchi 
stated, the engineering personnel were all 
killed by the fires and explosions below. 


Covers for the Parts List Manual for the 
Mercedes Benz Doppelmotor DB 610 
engine and the Schul-Gleiter 38 Glider. 
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FIGURE 173-PROPELLER ANTI-ICER PUMP CIRCUIT 

Service Information — No lubrication of the pump 
is required between overhauls. 




VACUUM AND DEICER SYSTEM 


This evocative pen-and-ink drawing Of the 150 flying personnel attached to the Hiryu, only 20 survived the 

appears in the 6 -17 Field Service Manual. action and returned to Japan.” 

The Germans and Japanese, unlike the British and Americans, did 
not have tours of duty for their aircrew. While experienced American 
and Commonwealth aircrew were rotated out of the combat zone and 
back into the training system, German and Japanese aircrew flew until 
they were killed or listed as unfit to fly. More and more pilots were 
forced to the front with fewer and fewer hours of flight time. Lack of 
instructors, fuel and aircraft only added to the chaos. The shortages 
were so severe that the Japanese were forced to use cadets as flight 
instructors; in final desperation, thousands were used as Kamikaze 
pilots. As the Allied system improved and grew, the Axis forces faced 
only shortages, slaughter and defeat. 

The Air Technical Air Intelligence Group again discovered that “All 
Japanese training and accident personnel interrogated were asked finally 
what they would do to prevent aircraft accidents if given time, facilities, 
and a free hand. Major Iijima (representing the best informed Army 
viewpoint) proposed: Wider and more effective use of motion pictures, 
posters, illustrated textbooks.” 
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By the end of the war, the reservoir of trained Allied pilots measured 
in the thousands. After some 10,000 parachute and glider-borne troops 
had landed at Arnhem in Holland in September 1 944, and fewer than 
3,000 came out, the army was desperately short of glider pilots. The 
army was able to borrow some 1,500 RAF pilots for conversion to 
gliders and demonstrated that the overseas flying training program had 
provided a reservoir of talent that had not been planned for or even 
contemplated. In the end, the RAF was able to train 88,000 aircrew in 
England. Under the British Commonwealth Air Training Plan, 340,000 
Commonwealth aircrew were trained from 1939 to 1945. The 
Canadian contribution was huge; more than 130,000 aircrew from 
every Allied nation, representing 44 percent of the total, were trained in 
Canada. Included in that number were 2,000 French, 900 Czech, 
677 Norwegian, 450 Poles and approximately the same number of 
Belgians and Dutch aircrews. In the United States, between July 1, 1939, 
and August 31, 1945, 193,440 pilots 
graduated from AAF advanced flying 
training schools along with 347,236 
gunners, 497,533 mechanics, 195,422 
radio mechanics and operators, 50,976 
navigators, and 47,354 bombardiers. 

Thousands of Allied aircrew also 
passed through the American system. 

From May 1941 to the end of 1945, 

2 1 ,302 airmen from thirty-one foreign 
nations graduated from flying and 
technical schools in the USA: 12,561 
were British, 2,238 were Chinese, 

4,1 13 French and 532 Dutch. 

Air power in World War II proved 
decisive. The Allied Air Forces were the 
best equipped, most well trained and 
lead by outstanding commanders. The 
expansion and sophistication of the 
Allied Air Forces is reflected in the 
time that it took to train a pilot, which 
changed as the war progressed. In 1 940 
it took 25 weeks to train a pilot, in 
1942 it was increased to 38 weeks and 
by February 1944 it was 50 weeks. 


Fitters of 420 Squadron work on the 
Hercules engine of a Halifax bomber 
in the summer of 1944. 
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CHAPTER 3 


Lessons Learned 
— Into the Fire 


“ There is no place among combat outfits for prima donnas. ” 

— Pilot Training Manual for the B-26 



A No. 442 Squadron Spitfire undergoes 
an engine change in August 1944. 


Success in air warfare during World War II depended heavily on the 
skills of the aircrew and ground crew involved. Well-trained aircrew 
matched with effective fighters and bombers made for a very formidable 
fighting force. The aircraft the major combatants possessed at the 
beginning of the war were very similar. Single-seat fighters such the 
Bf 109, Spitfire and Mitsubishi Zero, all designed in the late 1930s, 
were similarly equipped with cockpit instruments and reflector 
gunsight, multiple gun installations including cannons and arming 
circuits, radio for both air-to-ground and air-to-air communication, 
electrical generator and circuits to power other equipment, 
hydraulic and undercarriage operating systems, oxygen systems 
and radar for navigation and night fighting. 

But as the war progressed, the complexity and sophistication 
of the warplane continued to evolve in leaps and bounds. 
Aircrew were continually trained and retrained to meet the 
increasing demand. A memorandum written in June 1945 by 
Wing Commander F.G. Grant, 143 Typhoon Wing, describes 
the importance of constant training: 


In training pilots for a ground attack role 
using bombs and cannon, flying under 
simulated operational conditions should 
be constantly carried out; dive-bombing 
particularly needs constant practice as it is 
experience only which enables the present 
day pilot to hit a target because he has no 
trick sight to guide him. A dive-bombing 
range with quadrants and ground-to-air 
control should be available, and the 
following “DON’TS” adhered to: 
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DON’T break formation during the run-in to 
the target. 

DON’T dive too shallow. Make it at least 60 degrees. 

DON’T release too high or you will miss for sure; 
release at 2,500-2,000 ft. 

DON’T pop all the rivets pulling out, the ground 
crew become most unhappy. . 

DON’T embarrass your squadron by not being able 
to find them when you pull up and re-form. 

For ground strafing practice, a suitable ground range 
should be provided which possesses normal bulls-eye 
targets; scattered MET and tanks for realistic strafing 
should be laid out. 


Mosquito FB Mk 26 Servicing 
and Descriptive Handbook 

This fine pen-and-ink drawing shows 
a Mosquito fighter-bomber soaring 
through the clouds. There were 338 
examples of this variant built during 
World War II. 


GRAPHICWAR 


41 





For the first time, the aircraft became well-equipped weapons platforms 
capable of very specific roles. For example, the radar-equipped night- 
fighter required both an extremely skilled pilot with many hours of 
flying time and a well-trained radar operator each working in concert 
with ground-based radar to guide them to their target. 


The standard of skill required in the modern night- 
fighter squadron is extremely high, and proficiency in 
bad weather flying must be developed until crews are 
capable of operating in extremely adverse flying 
conditions. Such efficiency can be achieved only by 
developing teamwork and the crew spirit. It is not 
enough to have a pilot and navigator who are both 
excellent at their own particular jobs, but who fail to 
work as a harmonious team. On the other hand, it is 
not uncommon to find a pilot and a navigator, each of 
average ability, whose personalities and temperaments 
blend so effectively that the whole is transformed into 
a fighting unit of potential effectiveness far in excess of 
that displayed by either individual. 

On arriving at a night-fighter Operational Training 
Unit in Great Britain, the pilot and navigator meet for 
the first time. The pilot has completed a special A.F.U. 
course, during which he has flown a service-type 
aircraft both day and by night; the navigator has 
completed a full dead reckoning navigation course 
and has successfully passed 
through a specialized school 
giving instruction in the basic 
principles of interception by 
night. Altogether, 75 hours 
flying — of which 25 are by 
night — are completed during 
the course. 

It has been found through 
experience that it requires at 
least six months in a squadron 
for a crew to reach a pitch of 
maximum efficiency. 

— Aircrew Training Bulletin 
No. 19, August 1944. 


Below: The inside cover page of 
The Service Aircrew Manual Part One. 

Bottom: A rigger cleans the cockpit 
Perspex while an armorer rods the 
barrels of a Boulton Paul Type C Mk I 
nose turret. 
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BEAUFIGHTER l.ll&VI - HYDRAULIC SYSTEM 


While aircrew were the most highly trained combatants of World Beaufighter Hydraulic System 
War II and seen as the “glory guys,” there was another group without A sim P lified diagram of the hydraulic 

whose skills and abilities the flyboys would never take to the air. These s / stem ' n a Bristol Beaufighter. 

were the ground crew, earthbound and on call twenty-four-hours a day, 
seven days a week, until the war ended. No matter what the nationality, 
all wartime fliers held their ground crews in the highest esteem. In all 
theaters of war these men battled excessive heat and bitter cold, and 
fought against disease, mud, dust, boredom and fatigue. In 1943, Air 
Chief Marshal Harris of Bomber Command praised his ground crews 
with this message: “On January 20th, 1,030 aircraft were serviceable out 
of an establishment of 1,038. When the work has to be done under such 
trying conditions this record is almost incredible. My thanks and 
congratulations to all concerned in this achievement. You, after the 
aircrew, are playing the leading part in getting on with this war.” 

Ground crews in the Pacific had it far worse than their brothers in the 
European theater. For the ground crews, the maintenance manual was 
their bible and the reason the thousands upon thousands of 
illustrations, drawings and schematics were created — to help them 
keep their aircraft flying. 
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P-38 Fuel System 

Some American manuals mixed 
photographs with graphic elements 
to good effect. This exploded 
cutaway shows the fuel system 
of the P-38 Lightning. 


A typical American four-engine bomber consisted of as many as 
12,000 individual parts, all needing replacement at some time due to 
wear and tear and or battle damage. While the crew of a B- 17 consisted 
of ten individuals, the number of ground crew needed to keep it flying 
exceeded that number. The heavy bomber of World War II was a 
complex instrument of war. It needed well-trained ground crew 
members specializing in superchargers, power plants, fabric and dope, 
armaments, hydraulics, electrical systems, flight instruments, propellers, 
parachute rigging, sheet metal and welding and woodworks. 

Every airplane had a ground crew and was supervised by a crew chief. 
It was their job to keep their aircraft serviceable and ready for the next 
mission. And the job was a daunting one. If you were to take 150 
bombers and 75 escort fighters and put them through a hypothetical 
daylight bombing mission, the numbers would look something like this: 
Assume 1 0 aircraft shot down over enemy territory, 6 forced to land at 
alternate airfields, 25 extensively damaged, 50 moderately damaged, 25 
with minor damage, and 109 unscathed. The 6 forced landings would 
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require 7,200 man-hours for maintenance; the 25 extensively damaged 
would average 450 man-hours apiece, totaling 1 1,250 man-hours; the 50 
moderately damaged, at an average of 300 man-hours, would total 
3,750. The total maintenance required for repairs alone (not service) 
would be 37,200 man-hours, or a 48-hour workweek for 775 men. 
Much of the repair and servicing work had to be done at night and in all 
kinds of weather, on both sides. Exhaustion was a constant companion, 
and while American and British aircrew could fly their allotted missions 
and go home, the ground crew were stuck where they were for the 
duration. Ground crews took great pride in the work and considered the 
aircraft they worked on as their own. If it was not for the dedication and 
abilities of these men, the great strides made by the Allied Air Forces in 
World War II would have not been possible. 

At war’s end, the manuals, posters and illustrations that were so 
vital for the war effort were soon forgotten. Like the war machines that 
were being melted down, they too were being destroyed and turned to 
ash. For the thousands of air and ground crew who returned home, 
thoughts of war turned to hopes for new beginnings and a better life. 
Most of them never wanted to see another cutaway drawing or how-to 
poster again. Those illustrators and artists whose creative force was 
harnessed and used for the purpose of war moved on to other 
endeavors and their work is 


Black Widow Gunnery Equipment, 
in Black Widow Pilot’s Manual 

The crew for the formidable P-6 1 
Black Widow consisted of a pilot, radar 
operator and gunner. It was the most 
heavily armed Allied night-fighter to 
see service and the only one equipped 
with a four-gun dorsal turret. 



barely remembered over haF 
a century later. Yet for a fev 
very critical years, these artists 
put pen to paper and created a 
“how to” guide to wage and also 
to survive war. The images in 
the following pages do offer a 
glimpse into the machinations 
of war — the resources and 
technology required and the 
intellectual forces brought to 
bear — but they should also 
remind us that war is not 
fought by machines alone. 
War is fought by humans and 
the greatest cost is life itself. 
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ACCUMULATOR 

AIR BOTTLES 


EQUIPMENT 


DURAL PLATE 
:r COMPASS 


Messerschmitt Me 1 09F 

The more powerful and aerodynamically 
refined Bf 1 09F was considered by many 
to have reached its developmental 
zenith in the spring of 1941. Introduced 
at the same time as the Spitfire V, the 
Friedrich-2 had a maximum speed of 
373 miles per hour at 1 9,700 feet — 
making it remarkably close to the 
SpitfireV in capabilities at height. At low 
level, however, the new Bf 1 09F was the 
superior aircraft, 27 miles per hour 
faster than the SpitfireV at 10,000 feet. 

It also had a better rate of climb. 
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Messerschmitt Me I IOG 

Before the outbreak of the war 
there was a wealth of material 
describing Luftwaffe aircraft 
available, most of it published in 
open literature between 1936 and 
1 940. As war clouds gathered, 
British knowledge of Luftwaffe 
equipment was shockingly 
inadequate. There were no 
“official” cutaway drawings and 
the ones that did appear in the 
public press were inaccurate at 
best. In January 1 940, a number 
of Me I I Os had crashed in France 
and were available for study, and 
after the Battle of Britain the 
RAF had a number of Me I I Os to 
study. In 1 943, Hubert Redmill’s 
full-color and highly detailed and 
accurate cutaway drawing finally 
appeared. 



The Me I IOG model was 
powered by two DB-605 engines 
and was one of the most heavily 
armed fighters of the war. It was 
also the most successful night- 
fighter, shooting down more RAF 
heavy bombers than all other 
night-fighters combined. A total 
of 6,050 Me I I Os were delivered. 
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JETTISONABLE COCKPIT COVER 6 • FAIRING 


BULLET RESISTING GLASS 


SIGHT 


3 OXYGEN B< 


SYNCHRONISED 
M.G. 151 (20.m.),PORT & STARB? 
(200 ROUNDS PER GUN) 


STEEL DEFLECTOR PLATING 


REFLECT 


2 SYNCHRONISED M.G.I7(79, 
(1000 ROUNDS PER GUN>" 


B.M.W. 801 D 
IADIAL ENGINE 


14 CYLINDEF 
TWO ROW/ 


COOLING FAN 


HOT AIR PIPE TO OUTBOARD GUN 


as 


■ 


Fw190 


EENDSLEIGH CASTLE 
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FockeWulf Fw 190 

“This cutaway was ordered 
completed during a weekend 
in June 1 942 as an urgent 
requirement after Arnim Faber 
had force-landed his Fw 1 90 at 
Pembrey Wales. Fw 1 90s were 
downing Spitfires at that time, 
and this was our first specimen 
for evaluation and detailed 
illustration for distribution to 
fighter units. The hasty artwork 
included hand lettering for all 
the captioned technical features. 
After all the rushed effort, the 
Civil Service Reproduction 
Branch managed to delay issue 
till September 1942.” 


PETER CASTLE, 2004 
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Junkers Ju 88C 


In December 1 940, Flight magazine described 
the Ju 88 as “a collection of numerous 
‘brainwaves’, but it is not a good aeroplane, 
since it has failed in its function.” It was a 
damning statement for an aircraft that many 
consider Germany’s equivalent of the 
Mosquito. 


The Ju 88 proved one of the most versatile 
combat aircraft ever built. In the skies above 
Germany the Ju 88 excelled in the night-fighter 
role. It had excellent range, was well armed 
and had adequate space to accommodate 
the extra equipment necessary for the tasks 
assigned it. During the war the German 
night-fighter force claimed 7,400 enemy 
aircraft destroyed. 
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JUNKERS JUMO 211 J 


SKETCH ABOVE 8HOW6 DESERT 
CAMOUFLAGE &• JETTI80NABLE 
FUEL TANK. 66 GALS. 


PILOT'S SEAT ABMOUB 
BACK 8mm. SIDES & SEAT 4mm. 
OIL TANK 6-8 GALS, Pll 

BULLET-RESISTING GLASS AR 

life- 50mm. 


WIRELESS 


OXYGEN BOTTLES 
SELF-SEALING FUEL 
TANK. 33 GALS. 


BOMBS. 1X250 KG, OR 
2X50 KG. 


M.G.I7 OF 7-92mm.CALIBRE 
1.000 ROUNDS 


w ARMOUR 8mm. 

MAIN OIL TANK. 9 9 GALS. 
COOLANT HEADER TANK 


SIREN FOR DIVE BOMBING 


INDUCTION-AIR COOLER, 


RADIATOR ARMOURED 


FUSELAGE CARRIER WILL TAKE 
ANY BOMB FROM 250 KG. TO 1.800 KG, 


DIVE-BRAKE 


DIVE-BRAKE IN OPERATION 


H ♦ R. E D M I L L 


56 


GRAPHICWAR 





MASTER COMPASS 


INOUR BULKHEAD 8mm. 
DOR ARMOUR Smm. 


COOLANT RADIATOR 


SELF-SEALING FUEL TANK 52-8 GALS. 
UNDERSIDE OF RADIATOR, FLAPS 
& PIPIN8 ARMOURED 3-5mm. 


BOMB DISPLACEMENT GEAR 


AIR DIAGRAM 1 / 37 * | 4-42 


A. 1.2 (&) AIR MINISTRY 



Commonly known as the“Stuka” 
(from Sturzkampfflugzeug, German 
for dive-bomber) the Ju 87 was 
selected to carry out the very 
first operation of World War II. 
Twenty minutes before the official 
outbreak of hostilities a Kette of 
Ju 87s (meaning three of them) 
took off from their forward base 
in East Prussia.The bridge at 
Dirschau (Tczew) in Poland was 
vital to both the Germans and 
Poles. But the bridge itself was 
not the target; the object was to 
take out the demolition ignition 
points situated in the blockhouses 
close to the bridge. The Stukas 
completed their mission, but they 
were not successful. The Poles 
managed to destroy the bridge 
before the Germans could 
reach it. 

By the time the Ju 87D variant 
entered service, the Stuka was all 
but obsolete. Slow and not very 
maneuverable, the Stuka was 
extremely vulnerable to fighter 
attack and only saw success once 
the Luftwaffe had gained local air 
superiority. 
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OlVt BRAKES EXTENDED 


TAIL WHEEL FULLY RETRACTABLE, 


PROVISION FOft EXTERNAL BOMBS 


ARMOUft 


AIR INTAKE 


BULLET- RESISTING GLA5S 


(MAY BE FITTED ) 


ARMOUR EACH SIDE 


TRANSPARENT PANELS 


GUN POR. 


TYPICAL BOMB LOAD!?® 
1000 RS. ROCKET E 


ARMOUR 


EXHAUST SHIELD 


OIL RADIAT( 


OUTBOARO FUEL 


JUf SlAtlhtG - 40 


LEADING EDGE SLAT 


SHOWN SUGHTtY OP£/V 


ARMOUR 


Tov UPPER 6- LOWER SURFACES 


CVL INPERS 


Tv3 "each w/ng) 


BOXES 


UNKS-CiSECHOHS 



MG l>t05-n»Mfr 
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DIVE -BRAKES 


OV uOP£R LOWER SURFACES. 


DUCTED COOLANT RADIATOR 


fTH ADJUSTABLE (ARMOURED) FLAPS 


OIL TANK 


BULLET RESISTING GLASS 


[$• ARMOUR BULKHEAD. 


.1 STEP* EACH SIDE 


A.L2.(g>, AIR MINISTRY 




OFFICIAL USE ONLY 

AIR DIAGRAM 

1369 

10/42 


Messerschmitt Me 2 1 0 

The Me 2 1 0 was designed to replace 
Messerschmitt’s first twin-engine fighter, 
the Bf I 1 0. It was meant to be a heavy 
fighter with a secondary capability as a 
fighter-bomber/dive-bomber. When 
introduced into service, Me 210 units 
suffered a protracted and expensive 
wastage of aircraft due to accidents. 

In June 1941 production of the Me 210 
was finalized with the Hungarians. The 
original plan called for the production 
of 557 Me 2 1 Os and 8 1 7 Me 4 1 Os, but 
in the end only 1 76 aircraft were built. 
The Royal Hungarian Air Force was the 
only other nation to use the Me 2 1 0 in 
combat during World War II. After a 
short operational life the Me 2 1 0 was 
replaced by the improved Me 4 1 0. 
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version with fowler type flap 

WITHOUT Alt* BON PORTION 


FuG 203 RAWOCONTVl 

too m» m sudu-mI 


OIL TANKS 


MAIN HYORAULIC TANK 


* - aw, 330 ROUNQS . BELT -FED. 
IN TURRET WITH POWER TRAVERSE 
OF 360*. 87* ELEVATION. 


SHORT-WAVE AERIAL 


'/'VRi * / AIM INTAKES ^ 

TO SUPER-CHARGE R (r 
^ MAN-PlANE DE tClNe SYSTEM. 

twin- iW jEMH.3S0 BOUNDS Pin GUN, flELT-F© *4 

CW ‘ Ta0 ‘- rB0M ASTRO -DOME ) jfzk 
360* TRAVERSE , 67* ELEVATION. 

MAIN RADIO PANEt: D F LOOP IZf?: 

Fu.G 10 P. (SENERAL PURPOSE SET) ^ 

F-.G 17 Z . (VH f. COMMUNICATION it HOMING} /T S ^Em 
Fv.G BL 2 F. (8LIN0 APPROACH ) -r' l lT ' il lflH 


alternatively: 

* * SC. Z.300 fe. MAY 
BE CARRIED EXTERNALLY 
• ON E TC. 1000 UNDER WINGS 


BOMB BAY WITH 
CENTRAL PARTITION 


J; 9 .r"i2 DO toUNOS.BUT-FED, 


LOWER SECTION OF NOSE 

MAY Bt ARMOURED* 


V.D.M 4 BLADE VP.PROPELLOR 

FITTEO WITH BLADE ROOT CUFFS 

DAIMtCB BENZ 610 ENGINES 

COMPOSIO CF 2 x 60S, *4TtR.C0NNECTtD 
tY DOO- CLUTCHES. IN l NX NACELLE. 


LOTFE 7 O' BOMBSIGHT 


PILOTS SEAT 

ARMOUR tO 


FUEL TANKAGE : 

jr F'-’WLAL.t . 1946 GALLONS 
MAXIMUM TOTAL 0» Z7B6 GALLONS CAN DF CAPRixo 


ALLOWS CAN BE CABRirO* 
WITH REDUCED BOMB • LOAO 


AIR INLETTO OIL RADIATORS 


COOLANT TANK} 
COOLANT RADIATOR SEGME 


PBOPtltOR DE-ICING SADDLE-TANK 


TYPICAL BOMB LOAO 
I« SC 1,000 Kj. It 


S C 1.800 Hi. 
I1£D INTI BILAL! 


SO 'DOME FOP GUNNER /W 
OPERATOR. ARMOUR PRO 


ARMOUR PROTECTED 


linoeh carriage . flap «• 

FUIL JETTISON CONTROLS 


Fu.S KJZ RADIO ALTIMETER (PULSEO) 


RADIO ALTIMETER (F M.) 


7-9 m* GUN . 500 oxwos. BELT-FEO 

rate MOUNTING 




20 mn GUN, 250 ROUNDS, BELT- FED 

FREE MOUNTING IN ARMOUREO ~ BOLA ’ 
WITH BULLET- PROOF GLASS SCREEN. 


twa OF SINGLE. -‘WHEEL OLEO-LEGS 

RETRACTING SEPARATELY. 










- , IP 
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Heinkel He 1 77 



Aerodynamically, in terms of handling and 
performance, the He 177 strategic bomber 
had a sound design that received favorable 
reports from most pilots. The long wings 
and sleek fuselage gave the He 1 77 a healthy 
range of 3,417 miles (5500 km). However, 
its twin-engine appearance concealed a major 
flaw. The He 177 was in fact a four-engine 
bomber with two coupled engines in each 
nacelle driving a single propeller. This engine 
arrangement was a total failure. The engines 
overheated and frequently caught fire, 
earning the bomber the nickname the 
“Flaming Coffin” from its crews. Because of 
the pressure to get the He 1 77 into action, 
the engine problems were never fully 
addressed and early production models of 
the He 1 77 were in fact dangerous to fly. 

The most important units to use the He 1 77 
were KG 40 and KG 1 00 for maritime attack 
and reconnaissance based on the French 
coast. Anti-shipping operations from France 
came to an end in the summer of 1 944. Just 
over 1 ,000 He 1 77s were produced. 
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Messerschmitt Me 4 1 0 


The Me 4 1 0 was a direct descendant 
of the unsuccessful Me 210. This 
“new” design was really just a 
continuation of the Me 2 1 0. With 
slight physical changes — an 8-inch 
(20 cm) extension of the engine 
cowlings to accommodate the larger 
DB603 engines, a rear fuselage 
extension of 14 inches (36 cm) and 
wing slats — the Me 4 1 0 had similar 
performance and better flight 
characteristics. The Me 4 1 0 entered 
operational service during the spring 
of 1943. Originally designed to 
replace the Bf I 1 0, the Me 2 1 0/4 1 0 
never did live up to expectations 
and served for only a short period 
of time. Only 702 Me 4 1 0s were 
delivered to Luftwaffe units before 
production ceased. 


COOLANT TANK ' 

* ARMOUR 5m L 
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BOMBS 


2 X 250 KG. 

OR 2X500 KG. 

OR IX 1000 KG. 

OR IN SPECIAL CARRIER 
FRAME 8X50 KG. 


RUDDER it ELEVATORS 
FABRIC COVERED. 


RADIO MOUNTED ON 
BOTH SIDES OF 
ARMOUR BULKHEAD. 


MASTER COMPASS 


2 X M.G. 131 (13mm.) IN BARBETTES 
450 ROUNDS PER GUN. 


FUEL TANKS. SELF-SEALING. 


.* ARMOUR 6i 


COOLANT RADIATOR 


* ARMOUR 6mm. 


DIVE BRAKES EXTENDED 


0XM6EN BOTTLES 


OIL COOLER 


AIR DIAGRAM I 1394 7 44 


AIR MINISTRY 
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IUUET RESISTING GLASS 


COMPUTOP fOC'STUVr 


D, F, LOOP 


' r M Otj CONTROLLED 0. F. RECEIVER" 

,'4 "VOL T AIDTDAFT BATTfDY 7 


•’4 V OLT AIRCRAFT BATTERY 

AFT BAY CARRIES F6ELTANlV(*80GAU \ 
^ ^ IC» 50 Kg BOMBS I 

. 4 ONLY SHOWN*- !^|P Q 


I VE BRAKE 
MOWN FOLDED). 


bomb oq|- 


EXHAUST SHIELD 


ARMOUR 


MAIN RADIO 


HEAVY BOMBS WJmiSONABLt 

FUEL TANKS CARRIED / ' 
EXTER NALLY 


M.G.FF OERUKON(20m) 
DRUM FEO .FREE MOUNTING 


ARMOURED SEAT 


CONTROLLA BLE GILLS 


AIR INTAKE TO 

INDUCTION -A IR COOLER 


Ju 88. 

JUMO 211 J ENGINES 


UNDER CARRIAGE WHEELS TURN 
90* DURING RETRACTION 


NIGHT BOMBER CAMOUFLAGE 


SPAN 66 V 


RUBBER 


ENGINES JUMO 211 J 
INVERTED IN-LINE LIQUID-COOLED 101 
L500 H.P. AT 12,500 FT 


ipr-? 


COOLANT RADIATO R 
?4 SEGMENTS IN ALL) 


LV. 






DIVE - BRAKE S (OPE N ) 


JUNKERS HYDRAULICALLY 
CONTROLLED WOODEN 
BLADED PROPELLORS 
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Junkers Ju 88 


The Ju 88 was designed as a tactical 
bomber with a moderate range. 
Normal fuel capacity was only 
1 ,677 liters (369 Imp gal) in tanks 
between the spars inboard and 
outboard of the engines. To increase 
its range, many versions of the Ju 88 
were plumbed with a large fuel tank 
in the bomb bay. At the bottom right 
of this air diagram under the “Official 
Use Only” box is the designation 
A.1.2 (G). The A.I. stood for Air 
Intelligence. The Number 2 designated 
the intelligence section, which dealt 
with four different areas: (A) Aircraft 
Industries and Production, (B) Airfields, 
(C) Liaison with Ministry of Economic 
Warfare and Ministry of Aircraft 
Production, and (G) Aircraft and 
Aeronautical Equipment. 


GRAPH 1C WAR 


BALLOON 


TORPEDO VERSION 

CABUYING 2 M F5W<I8*J TORPEDOES, 


|Q>1 rtttl CAMIRA HEATER 


NG6 RECONNAISSANCE VERSION 


. 

1 


FIGHTER VERSION 

3 X MG 17 (7-em«) P3« M« # f OEOUKON (tOw.), 
ALL FIXED, FWiNG FQft'D. 

ABMOURKO FRONT BOCK HEAD <«•*#). 

mu aiA***en auuno >amv(vr * W at nTTKO 


•MSTXlCTlD ' 

(OFFICIAL USE ONLY) 

AIR DIAGRAM 


»« 


A.I.2.(G). AIR MINISTRY 
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Henschel Hs 1 29B 


The Hs 1 29 was not built in great 
numbers. It served for a short time in 
North Africa and on the Eastern Front. 
Armed with a 30 mm cannon, the 
Hs 1 29 proved a very effective 
anti-tank aircraft. In the summer of 
1 943 a captured example from North 
Africa was brought to Britain, where 
Peter Castle had a chance to sketch 
the unassembled pieces. 
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100 WATT LANDING LIGHT 


SELF-SEALING 

OIL TANK (7-7 GALL!) PORT &• STARS' 

SELF-SEALING 
FUEL TANK (44 GALL*) 

^ ACCUMULATORx^BBn 


FUSELAGE DETACHABLE 


I4M 04 ENGINE (RIGHT-HAND) 


REVI GUN &■ BOMB SIGHT 


COMPLETELY ARMOURED DETACHABLE 
k COCKPIT UNIT (6mm. & I2m«.) 


AIR INTAKE FOR OE-MISTING 75 mn 
BULLET-RESISTING WINDSHIELD 


STARB? 


7* 9mm. M.G. 17 1 

BELT BOX (1000 ROUNDS) 

PORT &• STARB* 


30mm. M.K.IOI (30 ROUNDS). 
ALTERNATIVELY, 4 x m.G. 17 GUNS, 

* x 50 KG. BOMBS, or 1x250 KG. BOMB 


14 M 05 ENGINE (LEFT-HAND) 


RATIER 3-BLADE CONTROLLABLE- PITCH 
PROPELLER 


STRONG POINT FOR 1x50 KG. 
BOMB CARRIER 


TROPICAL AIR INTAKE &- CLEANER 
(CARBURETTOR MAY BE ARMOURED) 


CAMERA GUN APERTURE 
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Junkers Ju 188 


The Ju 1 88 was probably the best 
medium bomber produced by Germans 
during the war. It was also a sign that 
the Germans were losing. By the time 
the Ju 188 entered service in May 1943, 
aircraft production was shifting rapidly 
to fighter production. The need for 
more fighters meant the Germans were 
bolstering their defenses and not 
investing in offensive weapons such as 
bombers. 


The Ju 1 88 was a great improvement 
over the famous Ju 88. It handled better, 
was able to perform better at high 
weights and was able to use the more 
powerful BMW 801 engines to their 
full extent. While 1 5,000 Ju 88s were 
produced during the war, only 1,076 
Ju 1 88s left the production line. At the 
end of the war the French recognized 
the excellent qualities of the Ju 1 88. 

The new French Air Force put at least 
30 Ju 1 88s back into service for a short 
period of time. The camouflage pattern 
on Peter Castle’s Ju 1 88 seems to be 
the standard maritime finish of blue-gray 
meander over dark green. 





FUEL JETTISON OUTLET 


VHF R/T SET[F«g1 
B2 A. 0IVE-B0MB SIGHT COM PU1 
BLIND LANDING RECEIVE 

STOWAGE FOR 10 ■ 5| 
B0M£S or ISO GALLOM 


HEAVY BOMBS CARRIED EXTERNALLY 
[o.g. 4x500 KG. or l» 1800 KG. ♦!« 1000 KG] 


DE-ICING FLUI0 TANK 


AERIAL FOR RADAR TAIL Vi 


SPAN INCREASED TO 72' 0" [ju 88 SPAN 65'l0"] 


2 B.m.UJ.80l-G 


FULL LENGTH TRIMMING 


91 GALLON SELF-SEALING FUEL TANK [PORT & STARS?] 
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IL£ CUTTER [INTERNAL] 
jlR NING DEVICE [FuG 216] 


ELECTRICALLY TRAVERSED TURRET WITH 13mm. M.G.I3I [500 ROUNDS] 
[Jo 166 A HAS 20 mm. M.G.ISI IN HYDRAULICALLY OPERATED TURRET] 
[8»m.-IOm-. HEAO PROTECTION MAY BE FITTED] 

W Op./REAR GUNNER'S 13mm. M.G.I3l[400 ROUNDS] IN HAND-OPERATED 
RING WITH 4 IS mm. - 8’/, mm. ARMOUR if 63mm. GLASS 

r STOWAGE 


HOT AIR DE-ICER IN LEADING-EDGE 

FINGER TYPE EXHAUST STUBS 


PROTECTED BY SHAPED ARMOUR SEAT [4-m. - 8«m.] 
OBSERVER/BOMB AIMER 

MOUNTING FOR FREE or FIXED 20»». M.G.ISI [250 ROUNDS] 
BALLOON CABLE CUTTER 

FAIRING FOR LOTFE 7D PRECISION BOMB SIGHT 


VENTRAL GUNNER LIES ON 5W. ARMOURED ENTRANCE 
HATCH WITH 7-9»m. TWIN M.G. 81 [500 ROUNDS] 


V.D.M. CONSTANT-SPEED PROPELLER 
S mm. ARMOUR UNOER FORWARD COWLING 
COOLING FAN 


B.M.W. 801 G ENGINE IN Ju 188 E if F [ju 1 88 A HAS JUMO 213 LI QUID- COOLED ENGINES] 
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Flying Bomb 


The first cruise missile used in action 
was theVergeltungswaffe I (Revenge 
No. I orVI),alias Fieseler Fi 103. 
Nicknamed “Doodlebug” in Britain, 
the VI was launched in large numbers 
against London and other targets 
starting in June 1 944. 


The VI was not manufactured to 
normal aircraft tolerances.This made 
for large variations in performance. 
The majority of V I s flew at around 
350 miles per hour, others were 
tracked at 420, and the slowest 
came in at around 320. Launch time 
from the Pas de Calais in France to 
London averaged between 20 and 
25 minutes. 


Just over 10,000 Vis were launched 
against England. Of the 7,488 that 
crossed the British coast, 3,957 were 
shot down short of their targets 
(more than 1 0 percent of all Vis 
launched crashed shortly after 
takeoff). Of the 3,53 1 that made it 
through the defenses, 2,4 1 9 reached 
London, 30 of them hitting 
Southampton and Portsmouth. 
There were 6,184 people killed 
during the first cruise missile attack 
in history. 



[PHYDMCp BOMB 


F.Z.G.76 


A!* 04AGHAM | tlM 1 » « 

All 1*1 A» MINISTRY 
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AH LOG OPERATING VIEDER TYPE Mil f AGE COUNTER. 

PRESSURE PLATE SWITCH OPERATING EEAZ 10* FUZE 
WOOOEN SPHERE CONTAINING COMPASS, 

SWITCH OPERATING EEAZ 10* IN CASE OE BEILY-LANCHNG. 

EEAZ !0* AND CENTRAL EXPLODER-TUBE. (POSITION Of EUZES ON TUBE VARIES.) 

ENT 106 EMERGENCY FIRING DEVICE FOR E 
MECHANICAL ALL-WAYS IMPACT FUZE BOA 
SECOND FUZE BOA 

PORTION OF HE, FILLING IN APPROXIMATELY 1000 LB WARHEAD, 

(FILLING MAT BE NORMAL OR AIUMINIZEO.) 

FITTING FOR LAUNCHING GEAR. 

WARHEAO BOLTED TO FUEL TANK. AT * POINTS 
FUEL TANK FILLER CAP. 

LIFTING LUG. 

FUEL SUMP ANO FEED PIPE i 

STEEL TUBULAR MAIN SPAR INSERTED IN TUBE THROUGH FUEL TANK, 

SHEET STEEL WING SKIN. 

PRESSED STEEL WING RIBS SPOT-WELDED TO SKIN 
BUILT-IN BALLOON CABLE-CUTTER 
WIREBOUNO SPHERICAL COMPRESSED AIR 60TTLES, 

IB PER SQ. IN.) 

VALVE REDUCING AIR PRESSURE TO 100 LB PER SO- IN 
FUEL PUMP ANO REGULATOR FOR SPEED ANO ALTITUDE. 

PITOT TUBE TO© COMPENSATING FOR SPEED 
M-VOLT BATTERY FOR AUTO-PILOT AND FUZING SYSTEMS 
AUTOMATIC PILOT COMPRISING HEIGHT ANO RANGE SETTERS ONE GYRO CONTROLS 

PITCH AND YAW . TWO GYROS CONTROL RATES OF CLIMB AND 1 

VIEDER MILEAGE COUNTER 
RUDDER SERVOMOTOR. 

ELEVATOR SERVO-MOTOR- 

LIFT SPOILER OPERATIO BY VIEDER COUNTER FOR INITIATING OWE. 

TUBE CONTAINING <00 FT. TRAILING AERIAL (ONLY FITTED WHEN RANGING TRANSMITTER 
IS INSTALLED! 

NOSE COWLING. 

SHAPED AIR DUCT. 

GRILL INCORPORATING SPRING LEAVES AND PETROL INJECTION JETS. 

VENTURI BLOCK. 

SPARKING PLUG FOR STARTING ONLY 
IMPULSE DUCT ENGINE 
REAR SUPPORTING FORK 

NOT! : TWENTY-THREE I KG. EXPLOSIVE INCENOIARY BOMBS HAVE BEEN CARRlEO ON A 
FEW OCCASIONS. 
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AERIALS 


ENGINE CONTROLS 
SECT. 10 


MAINPLANE STRUCTURE 

SECT. 7 CHAP. I 


EMERGENCY 
AND EXITS 


EQUIPMENT 

CCPT I /- 


HYDRAULIC SYSTEM 
. .. sect/ii — 

RADIO EQUIPMENT 

SECT. 6 — 

ELECTRICAL SYSTEMS 

SECT. 5 


BOMB LOADING 

SECT. 3 CHAP. 2 

PILOT’S CONTROLS 
AND EQUIPMENT 
SECT, l 


ENGINE COWLINGS SECT. 


UNDERCARRIAGE SECT. 9 
PNEUMATIC SYSTEM SECT, n 

FLYING CONTROLS sect, e 

CONTROLS AND EQUIPMENT 
AT CREW STATIONS SECT. 2 


CAMERA 

SECT. 12 


ARK X 


Lancaster Mk X 

This richly detailed partial cutaway drawing appears in the 
Lancaster Mk X maintenance and descriptive handbook. 


72 


GRAPHIC WAR 





ARMAMENT 

SECT. 12 

GUN TURRETS 

SECTS. 4 AND 12 

FUSELAGE STRUCTURE 

SECT. 7 CHAP. I 

EMERGENCY AIR SYSTEMS 

SECT. II 

FLAPS 

SECT. 7 CHAP. 2 


ELEVATORS 

SECT. 7 CHAR 3 

RUDDERS 

SECT. 7 CHAP. 3 

FINS 

SECT. 7 CHAP. 3 


TAILPLANE 

SECT. 7 CHAP. 3 


FUEL TANKS 
SECT. 10 


AILERONS 

SECT. 7 CHAP. 2 


WING TIP STRUCTURE 
SECT. 7 CHAP. 2 . 


OIL TANKS 
SECT. 10 


NGINE INSTALLATION 

ECT. 10 
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RESTRICTED (For Official U>« Only) 


El til IS key 

■1 Breaking Down Points 
ll — HI Plywood Surfaces 

BHCHl Solid and Laminated Spruce Construction 
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I. FuteUg* 

J. Main Plan* 
3. Flap! 


$, Wing Tip* 

6. Aileron Trimmer Tab* 


IS. Retractable Tall Wheel 


PREPARED BY 

MINISTRY OF 
AIRCRAFT PRODUCTION 

FOR PROMULGATION BY 

AIR MINISTRY 
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Rim <1 lOlNfiCAL on an Maaal 


Mosquito Main Structure 



The de Havilland Mosquito was the 
first modern all-wood aircraft to enter 
RAF service and was one of the most 
successful aircraft of World War II. 
Through the use of nonstrategic materials, 
the Mosquito was produced quickly 
and cheaply, built using a ply-balsa-ply 
“eggshell” construction. The Mosquito 
was the fastest operational aircraft of its 
type to enter service anywhere in the 
world. The use of wood also meant that 
spares and serviceable repairs could be 
readily accessed through subcontracting 
to firms employing carpenters of average 
skill. The last of 7,781 Mosquitoes built 
was completed on November 15, 1950. 
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Mosquito F Mk II 


This marvelous cutaway drawing 
highlights the four 20 mm cannon 
armament of the Mosquito F Mk II 
fighter. Notably, all fighter versions 
of the Mosquito were equipped with 
a fighter-type stick control column 
and not the bomber-type hand wheel. 
Maximum speed of de Havilland’s first 
fighter version was an impressive 
370 miles per hour (596 km/h). 



MOSQl 


1 


T*g 


1 OIL COOLER 

2 COOLANT RADIATOR 

3 NAVIGATION HEADLAMP 

4 CAMERA GUN SPOUT 

5 -303 GUNS (FOUR) 

6 COVER TO USED CARTRIDGE-CASE 
CHAMBER 

7 AMMUNITION BOXES & FEED CHUTES 
FOR -303 GUNS 

8 HINGE FOR GUN LOADING DOOR 

9 INSPECTION DOOR FOR 
INSTRUMENT PANEL 

10 FOLDING LADDER 

11 VENTILATOR CONTROL 

12 COMPASS 

13 CONTROL COLUMN 

14 BRAKE LEVER 


15 FIRING SWITCHES 

16 ELIDING WINDOW 

17 OXYGEN REGULATOR 

18 EMERGENCY EXIT 

19 ENGINE & PROPELLER CONFK 

20 COCKPIT LAMP 

21 PILOT'S SEAT AND HARNES! 

22 OBSERVER'S SEAT AND HAfNf 

23 CONSTANT SPEED UNIT 

24 FLAME -TRAP EXHAUST 

25 OUTBOARD FUEL TANKS 

26 LANDING LAMP 

27 NAVIGATION LAMP 

28 FORMATION KEEPING LAMP 

29 PITOT HEAD CPRESSURD 

30 AERIAL FOR TR.II33 

31 TAIL NAVIGATION LAMP 
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!46 45 44 43 42 41 40 


X BOX 


32 FORMATION KEEPING LAMP 

33 TAIL -WHEEL (RETRACTED) 

34 BLIND APPROACH UNIT 

35 T.R.1 133 WIRELESS (DUPLICATED) 

36 CRASH SWITCH (R.3078) 

37 DOWNWARD IDENTIFICATION LAMP 

38 ENTRANCE DOOR TO 

REAR FUSELAGE - - 

39 LONG RANGE FUEL- 
TANK BEARER 

40 OXYGEN BOTTLES | 

41 ACCUMULATORS 

42 HYDRAULC - PNEUMATIC PANEL 

43 COMPRESSED AIR CYLINDERS 

44 INBOARD FUEL TANKS ) 

45 AMMUNITION BOXES & FEED CHUTES 
FOR 20MM. GUNS 


46 LINK AND CARTRIDGE CASE 
CHUTES 

47 DE-ICING TANK 

48 ELEVATOR TRIM HAND-WHEEL 

49 PILOT’S SEAT ADJUSTING -LEVER 

50 SANITARY OONTAINER 

51 FIRST-AID BOX 

52 20 MM. GUNS (FOUR) 

53 ENTRANCE DOOR 

54 RUDDER PEDALS 

55 UNDERCARRIAGE WHEEL DOORS 

56 AIR INTAKE 

57 ICE GUARD 
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RESTRICTED (FOR OFFICIAL USE 


Breaking Down Points. 


Bibs and Formers. (Aerofoils). 


Longerons. 


Control Surfaces. 


Fuselage Frames. 


Engine Superstructures. 


Floors, Walkways, Decking and Bulkheads. 


Alighting Gear Structure. 


Main Spars.(Mainplane and Tall Unit). 


Bracing Members, Stiffeners, Etc. 


Stringers, Wing Tip Stiffeners. 


HALIFAX 


Main 


COLOUR REY 
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Halifax III Main 
Structure 



The Halifax bomber was a 
robust and versatile aircraft. 
Its construction was quite 
conventional, but it was 
designed to be built in about 
fifteen main components. 
This allowed for a highly 
dispersed manufacturing 
base — a safeguard against 
enemy attack — but also 
resulted in a slightly heavier 
airframe because of the 
number of transport joints. 
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Aircraft Recognition 
The Intei^Services Journal 

Aircraft Recognition was a monthly journal published by the 
Ministry of Aircraft Production. It was lavishly illustrated with 
aircraft photographs and sillographs. Each month there were 
numerous identification quizzes with the answers appearing 
in the back. This cutaway drawing shows a Japanese Yokosuka 
PI Yl Ginga twin-engine bomber, code-named Frances by 
the Allies. 


••Xto UNPROTECTED FUEL TANK 

1 f\rm> 


SOLUTIONS TO RECOGNITION TESTS IN THIS ISSUE 

1 FRONT COVER : FIREFLY 


• Zeke ” 

‘ Tony ” 

‘ Helen ’* 


(SILLOGRAPHS) 

P-61 

491. 

Helldiver 

501. 

Me 110 

492. 

Fw 200c 

502. 

Tempest 

493. 

B-17o 

503. 

Hamilcar 

494. 

Kingcobra 

504. 

Me 410 

495. 

He 177 

505. 

Me 323 

496. 

P-51 

506. 

B-24 

497. 

Lancaster 

507. 

Spitfire XII 

498. 

Ju 290 

508. 

Hellcat 

499. 

“ Emily ” 

509. 

Fw 190 

500. 

Lightning 

510. 


No. 102 (RECOGNITO) : 

Reading from left to right : “ Nell,” “ Tojo,” “ Lily,” B-29. 

No. 103 (FLYING PHOTOGRAPHS): 

802. Fortress 811. “Betty” 22 821. "Rufe” 

803. Liberator 812. Beaufighter 822. Me 109 

804. Me 410 813. Me 410 823. Typhoon 

805. Dakota 814. “Dinah” 824. “Nell” 

806. Ju 52 815. Lancaster 825. Ju 88 

807. Mitchell 816. Albemarle 826. Corsair I 

808. Dakota 817. Spitfire 827. IL-2 

809. Avenger 818. “Tony” 828. Mosquito 

810. “Emily” 819. Hurricane 829. A-20J 

820. “ Sally ” 


WE MOVE AGAIN 

Please note that the Editorial Offices of the Journal 
have been moved again. They are now back at : — Ministry 
of Aircraft Production, Room 202G, 2, Hyde Park Street, 
London, W.2. Telephone : Ambassador 1290, Ext. 3 & 4. 


I FIXED TRIM TAB 


, CONTROL LAP 
TRIM TAI 


The Inter-Services Journal on Aircraft Recognition is published on the first 
of each month. It is prepared and produced by an Editorial Committee in 
conjunction with the Aircraft Recognition Branch of the Ministry of Aircraft 
Production. The members of the Editorial Committee are : — Peter G. 
Masefield, M.A., A.F.R.Ae.S. (Chairman) ; Leonard Bridgman • G 
Geoffrey Smith, M.B.E. ; D. Jenkins ; Obs./Lt. C. Charles Tapp, M.B.E. ; 



DON’T HIDE IT! 

This Journal, although an official issue, contains no information 
in a security classification. For this reason it should be given 
the widest possible circulation among the Services and the 
R.O.C. for whom it is produced. The text and illustrations 
are Crown Copyright and the permission of the Controller 
of H.M. Stationery Office must be obtained before any 
reproduction is made. 


THE EDITORIAL COMMITTEE 


Sqd. Ldr. C. H. Blyth, R.A.F.V.R. ; H. L. Gaunt ; Sqd. Ldr. H. F. King, 
R.A.F.V.R. ; and Mrs. Joan Bradbrooke. All contributions should be 
addressed to the Inter-Services Journal on Aircraft Recognition, Ministry 
of Aircraft Production, Room 202G, 2, Hyde Park Street, London, W.2. 
Telephone Number: Ambassador 1290. Ext. 3 and 4. Articles submitted 
for publication should not exceed about 1,000 words in length. 


2404/WL 8199/Dmd. R7108/Gp. 34-224. 168M. 12/44. Printed under the authority of H.M. Stationery Office by Samson Clark & Co., Ltd., Mortimer Street, London, W.l 
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He Who Sees First 



“Probably the biggest thing 
to a fighter pilot is being 
able to see things — not 
only to see them, but to 
interpret them. When he 
sees fighters too far away 
to recognize, he should 
have a fairly good idea 
whether they are friendly 
or not by the way they 
act — by the way they 
circle a bomber formation 
or by the way they act 
when near other fighters 
that are known to be 
friendly. This is something 
that comes pretty much 
with experience, but a 
thing that can be practised 
is just looking and 
recognizing what you see.” 


CAPTAIN D.W. BEESON, 
334th FIGHTER 
SQUADRON 



StANNiNC 


it essentia/ 



VISION T R 


R.T.P N<? 5, ~ 1313 HS&s 
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BROWNING GCGin GIJN Mk IT 


* For further information see A.RI64I C, VoL I and II • 


COCKIMC 


FOR OFFICIAL USE ONLY 


BREECH BLOCK HELD IN REAR 
POSITION BY REAR SEAR 
FIRING PIN COCKED BY 
COCKING LEVER. 

ROUND HELD AT FACE OF 
BREECH BLOCK BY TRANSPORTER. 
FEED PAWL ENGAGES NEXT 
ROUND IN BELT. 


TRANSPORTER RAMP — v 


FEED 


RETAIN INC 


2. REAR SEAR RELEASE UNIT 
PLUNGER PUSHES REAR SEAR 
LEVER. WITHDRAWING REAR 
SEAR. ALLOWING BREECH BLOCK 
TO MOVE FORWARD. 

FEED PAWL MOVES BELT FORWARD. 
LOCKING-PIECE LOCKS BREECH 
BLOCK TO BARRR EXTENSION. 
FIRE-AND-SAFE UNIT aUNGER 
MOVES SEAR TO RELEASE 
FIRING PIN ROUND FIRED. 


I. 


BACK PLATE 


SWITCH 






Browning .303 Machine Gun 

The Browning .303, Mark II, was the gun fitted to most of the turrets used 
by the Royal Air Force. Accepted by the Air Staff in the mid- 1 930s, the 
Colt-Browning machine gun became the main weapon for all British military 
aircraft. The Browning was a recoil-operated belt-fed weapon with a cyclic 
rate of 1 , 1 00 to 1 ,200 rounds per minute. These colorful drawings show 
the inner workings of the Browning .303 Mk II machine gun. 
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COCKINC 


3 BREECH BLOCK AND BARREL 
EXTENSION RECOL TOGETHER 
UNTIL UNLOCKED BY LOCKING- 
PIECE PIN ENGAGING ENDS OF 
LOCK FRAME PLATES 
BARREL EXTENSION REAR FACE 
ROTATES ACCELERATOR TO 
ENGAGE BREECH BLOCK WHICH 
IS ACCELERATED BACKWARDS. 
TRANSPORTER WITHDRAWS 
NEXT ROUND FROM BELT 


FIR IK 


CAM 


REAR CARTRIDCE 


BROWNING -50310 GUN MkTT 


"For further information see A.R 1641 C. Vol. I and II 


£ 


FRONT CARTRIDCE 


RETURN SPRINC 


FOR OFFICIAL USE ONLY 
/-TRANSPORTER 


BARREL 


4. BACKWARD MOVEMENT OF 
BARREL EXTENSION ARRESTED 
BY BARREL RETURN SPRING 
PLUNGER. 

ACCELERATOR LOCKS BARREL 
EXTENSION TO LOCK FRAME. 
TRANSPORTER MOVES ROUND 
INTO POSITION AT FACE OF 
BREECH BLOCK AND EJECTS 
EMPTY CARTRIDGE CASE. 


bpti ipii COCKMC LEVER 


REAR CARTRIDCE 
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Where Would You Aim? 


“If possible I would avoid deflection shots. The average pilot has a hard time with 
a lot of deflection. Of course, there are often lucky hits that destroy the Jerry, 
but there is nothing so effective as a good astern shot.” 

1st LIEUTENANT JESSE W.GONNAM, 352nd FIGHTER SQUADRON 


“If we, and I speak of the Air Forces as a whole, could only shoot perfectly, we 
would double our score with no effort at all.” 

MAJOR WALKER M. MAHURIN, 56th FIGHTER GROUP 


Aspects of Betty (opposite) 

World War II fighters were gun platforms. Their striking range was limited to a 
maximum of 1 ,000 yards, but in practice this figure was overly optimistic. One of 
the hardest shots to make in aerial combat was the deflection shot. In order to 
shoot at a target with high deflection, the attacker had to aim at a point in space 
somewhere in front of his intended victim. If his aim was true, his bullets and the 
intended victim would meet at the same time. Under any circumstances this was 
an extremely difficult shot to make and the vast majority of fighter pilots could not 
master the art. This chart was designed to help pilots quickly recognize the angle 
of deflection for a particular type of aircraft. 
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Lewis Gun 

The first aircraft gun turrets of the 
mid- 1 930s were armed with the 
.303-inch Lewis gun. Designed by 
talented ordnance engineer Colonel 
Isaac Lewis, the Lewis gun was a 
gas-operated automatic weapon 
fed by a drum-shaped magazine. It 
was air cooled, lightweight and had 
a self-contained feed system that 
worked when inverted, making it 
an ideal aircraft gun. 




See also A.P. 1730 B. Vol. I, Chap. I 


2172 


FIG. A-SUCCESSIVE POSITIONS OF IDEAL AND 
REAL BULLETS FIRED SIMULTANEOUSLY 

I. SINCE BULLETS ARE FIRED FROM A MOVING GUN, 
ACTUAL BULLET PATH IS FOUND BY COMPOUNDING 
MUZZLE VELOCITY WITH OWN VELOCITY. BOTH IDEAL 
AND REAL BULLETS MOVE ALONG THIS SAME STRAIGHT 
PATH. 

Z IDEAL BULLET IS UNRESISTED BY AIR AND TRAVELS 
WITH CONSTANT VELOCITY. IDEAL BULLET, THEREFORE, 
REMAINS ON LINE Of AIM. 

3. REAL BULLET IS RETARDED BY AIR AND LAGS BEHIND 
IDEAL BULLET. REAL BULLET, THEREFORE, DEPARTS 
FROM LINE OF AIM BY RAPIDLY INCREASING AMOUNTS. 

PRINCIPLES OF DEFLEXION FIRE (FREE GUN)- 

BULLET 


TRAIL 


IDEAL BULLET APPEARS TO TRAVEL IN THE 
DIRECTION OF FIRE AND REMAINS ON LINE 
OF AIM. 

REAL BULLET APPEARS TO HAVE A CURVED 
PATH. TRAILING BEHIND THE LINE OF AIM. 
TO ALLOW FOR THIS TRAIL, LINE OF AIM 
MUST BE TURNED TOWARDS NOSE OF OWN 
AEROPLANE. 

AMOUNT OF ALLOWANCE DEPENDS ON 
RANGE. LAYING OF GUN, HEIGHT AND AIR 
SPEED OF OWN AEROPLANE, AND TYPE OF 
BULLET. 


FIG. B -POSITION OF BULLETS 
RELATIVE TO GUNNER 


BulletTrail 

Hitting a fast-moving aircraft from 
another fast-moving aircraft is an 
extremely difficult task. Gunners 
had to allow for their own forward 
speed, plus deflection — the distance 
the target covered after the bullet 
left the barrel. The gunner also had 
to estimate the range to allow for 
bullet drop. In 1 944 a new sight was 
introduced that greatly improved the 
gunner’s aim. The new Mk II gyro 
sight gave the pilot/gunner a point of 
aim allowing for range, bullet drop, 
and, most important, deflection. 
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Part One : Armament 


« 



APPROXIMATE EFFECTIVE RANGES OF TYPICAL. PROJECTILES COMPARED 

A 4 B OUTRANKS BOBBER E UNLESS LATTER IS SIMILARLY ARMED _ FIGHTERS CFO FIRING EITHER 
HEAVY OR RIFLE CALIBER BILLETS ARE ALWAYS WITHIN RANGE OF COUNTER FIRE FROM E CLUNG ATTACH REGAROL ESS OF LATTER S ARMAMENT. 


fully risen, resulting in only a partial engagement of the bents, 
then as the rear 9ear is carried forward in this low position, a 
projection towards the rear strikes an inclined ramp forcing the 
bents into full engagement. 


ADJUSTMENTS 


Breeching up of the Barrel 

1. "Breeching up" is the term applied to the correct posi- 
tioning cf the breech end of the barrel in relation to the 
front of the breech block when the breech locking piece is fully 
engaged in the locking recess. 

2. As the efficiency of the gun depends to<a great extent on 
the accuracy with which this adjustment is carried out, it is 
essential that great care is exercised. 

3. When breeching up, ensure that no dummy cartridge or empty 
case is in the chamber. 


4. Assuming that the gun is completely assembled, the following 
sequence of operations is t,o be complied with :- 

(a) Raise the locking spring and support it on the 
side of the barrel extension to orevent it en- 
gaging with the notches when screwing up the barrel. 


(b) Start the barrel threads into the barrel ex- 
tension and stop before the barrel is right 

home. 





Armament: Service Aircrew Manual 

These two drawings in the armament section of the Canadian Service Aircrew Manual 
compare the effectiveness of machine gun over cannon shells. 
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CUPOLA 

CUPOLA FRAME MEMBERS 
FLOODLIGHT BRACKET 
FLOODLIGHT ADJUSTER 
JACK SWITCH 
VENTILATOR 

FRONT SLING ATTACHMENT 
SIGHT RADIUS ARM 
FUSE BOXES 

FLOODLIGHT PLUG AND SOCKET 

SIGHT ARM SUPPORT 

FLOODLIGHT 

SIGHT SUPPORT LEVER 

GUN SLOT SEAL 

GUN CRADLE BEARING SLEEVE 

FLEXIBLE PIPE TO REAR SEAR 

RELEASE UNIT 

GIMBAL RING 

GUN SIGHT 

AMMUNITION BELT GUIDES 
HYDRAULIC BELLOWS CONNECTING PIPE * 
ARCH FRAME 

CINE CAMERA MASTER SWITCH 
SIGHT CONNECTING LINK 
GUN FRONT ATTACHMENT 
OPERATING HANDLE 

CUN FRONT ATTACHMFNT 

PUSH-ROD 

GUN FRONT ATTACHMENT 
DRAUGHT EXCLUDER 
BROWNING -303 IN. GUN (LH.) 

GUN ELEVATION RAM LINK 
AMMUNITION DUCT 
OPERATING LEVER AND ROLLER • 

OUTER ARMOUR PLATE « 

ROTATION RESTRICTOR VALVE CAM 
GUN ELEVATION RAM LEVER 
REAR SEAR RELEASE UNIT 
OPERATING SHAFT * 

SECONDARY LEVER* 

UPPER HYDRAULIC BELLOWS * 

GUN CRADLE 
MASTER FIRING SWITCH 
GUN REAR ATTACHMENT 
GUN REAR ATTACHMENT PIN 
SIGHT CONNECTING LEVER 
CINE CAMERA PANEL 
REAR SLING ATTACHMENT 
FLOODLIGHT DIMMER SWITCH 
STAY TUBE 
FIRING SWITCH 
ELEVATION CONTROL ROD ♦ 

FACE PROTECTION PLATE 
EMPTY CARTRIDGE CASE AND 3ELT 
LINK CHUTE 

BOWDEN CABLE FROM FIRING 
SOLENOID 

PUSH ROD AND BRACKET* 

CAM ♦ 

ROTATION RESTRICTOR VALVE- 
SPARE BULB HOLDER 
FIRING TRIGGER 
CONTROL SHAFTS* 

FIRING CONTROL VALVE- 
FIRING CONTROL RELAY 
REAR SEAR RELEASE CONNECTION 
CONTROL HANDLE 
MASTER VALVE LEVER 
ASSISTER LEVER 
WARNING LIGHT UNIT 
HEATER SOCKET 
FUSE BOX 

ROTATION CONTROL ROD 
MASTER VALVE CONTROL ROD 
LOWER HYDRAULIC BELLOWS* 

VALVE BOX • 

HYDRAULIC MOTOR - • 

OXYGEN FLOWMETER 
INTERCOMMUNICATION SOCKET 
GUN BRACKET AND CHORDAL 
STIFFENER 

OXYGEN PIPE STOWAGE CLIP 
HAND ROTATION GEAR 
CROSS MEMBER 
GUN ELEVATION RAM- 
BACK REST 
TURRET FIXED RING 
TURRET ROTATING RING 


VERTICAL ROLLER 
GEAR RING 
TOOL BAG 

86. FIRING SOLENOID AND BRACKET 

87. DRUM AND SWITCH MECHANISM 

88 MICRO SWITCH ♦ 

89 OPERATING LINKAGE* 

90 FILTERS- 

91. HORIZONTAL ROLLER 

92. AMMUNITION BOX LID 

93. AMMUNITION BOXES 

94 LOWER ARMOUR PLATE 

95 OXYGEN FLEXIBLE PIPE 

96 SAFETY BELT 


97. HYDRAULIC ACCUMULATOR- 

98. EMPTY CARTRIDGE CASE AND BELT 
LINK CONTAINER (R.H.) 

99. OXYGEN ECONOMISER 

100. TURRET DRUM 

101. OIL SUPPl* PIPE TO VALVE BOX • 

102. OIL RETURN PIPE FROM VALVE BOX ■ 

103. OXYGEN PIPf FROM ROTATING 
SERVICE JOINT 

104. ROTATING SERVICE JOINT • 


105 MAIN OIL SUPPLY PIPE- 

106. ELECTRICAL SUPPLY AND 
INTERCOMMUNICATION LEADS 

107. MAIN OIL RETURN PIPE • 

108. OXYGEN SUPPLY PIPE 


(FOR FURTHER INFORMATION SEE 
A.P. I659A VOL. I AND VOL. II) 


CENTRE GUN TURRET 

(IYPE_RNL5C) 


DIAGRAM 

2554 


, , 
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Centre Gun Turret 

The FN 50 upper turret equipped both the famous Lancaster bomber and the 
Short Stirling.The turret was described as roomy and comfortable with an 
excellent field of view. The controls were well coordinated and many Luftwaffe 
fighters were shot down by alert Lancaster and Stirling mid-upper gunners. 
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(FOR FURTHER INFORMATION 
SEE A.P. I659A 
VOL. I AND VOL. II) 


(TYPE F.N. 120) 


TAIL GUN TU R RET 


1. CUPOLA 

2. OPEN SIGHT PANEL (RAISED) 

3. CUPOLA BACK ASSEMBLY 

4. INSTRUMENT PANEL 

5. DIMMER SWITCH 

6. WARNING LIGHT UNIT 

7. FLOODLIGHT 

8. GUN SIGHT 

9. SIGHT RADIUS ARM 

10. SIGHT ARM 

11. GIMBAL RING 

12. SIGHT LINKAGE 

13. REAR SLING ATTACHMENT 

14. INNER SIDE FRAME 

15. BROWNING -303 IN. GUNS (R.H.) 

16. AMMUNITION BELT GUIDE 

17. SERVO FEED MECHANISM 
PLATENS ★ 

18. SERVO FEED MECHANISM A 

19. SERVO FEED MECHANISM 
CLUTCH UNIT * * 

20. GUN SLOT SEAL 

21. FRONT SLING ATTACHMENT 

22. GUN CRADLE 

23. GUN FRONT ATTACHMENTS 

24. OXYGEN FLEXIBLE PIPE 
ASSISTER LEVER 

26. MASTER VALVE HAND LEVER 

27. FIRING TRIGGER 

28. CONTROL HANDLE 

29. FLEXIBLE PIPES TO REAR SEAR 
RELEASE UNITS ♦ 

30. REAR SEAR RELEASE UNIT ♦ 

31. OUTER SIDE FRAME 

32. GUN REAR ATTACHMENT 

33. FIXED GUN BRACKET 

34. SERVO CONTROL YALVE ♦ 

35. SERVO FEED MECHANISM 
HYDRAULIC MOTOR FILTER ♦ 

36. CONTROL COLUMN 

37. ELEVATION VALVE PUSH-ROD 

38. BOWDEN CABLES 

39. TOOL BAG 

40. CUPOLA DOOR (R.H.) - 

41. CUPOLA DOOR CATCH ■ 

42. GUN ELEVATION RAM (LONG) ♦ 

43. UPPER ELBOW JOINT ♦ 

44. FLEXIBLE CONNECTING PIPE ♦ 

45. CARTRIDGE TRAYS 

46. CARTRIDGE EJECTION CHUTE 

47. GUN ELEVATION RAM (SHORT)* 

48. FIRING CONTROL VALVE « 

49. HYDRAULIC ACCUMULATOR ♦ 

50. OXYGEN FLOWMETER 

51. HYDRAULIC MOTOR •« 

52. HAND ROTATION GEAR 

53. FILTER ♦ 

54. VALVE BOX ♦ 

55. RAM BEARING TUBE 

56. ROTATION LOCK 

57. HYDRAULIC PIPES ♦ 

58. IMPEDANCE MATCHING UNIT 
PLUG 

59. IMPEDANCE MATCHING UNIT 


60. 

61. 

62. 

63. 

64. 

65 . 

66 . 

67 . 

68 . 

69. 

70 . 

71 . 

72. 

73. 
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STOWAGE BAG 
SAFETY BELT 
SEAT 

TURRET FIXED RING 
TURRET ROTATING RING 
VERTICAL ROLLER 
INTERCOMMUNICATION SOCKET 
LOWER ELBOW JOINT * 
ACCOMMODATION PLATE 
GEAR RING 
HORIZONTAL ROLLER 
FLEXIBLE PIPE TO EXTERNAL 
ROTATION VALVE ♦ 

TURRET DRUM 
FIXED FLOOR PLATE 


74. FLOOR PLATE VERTICAL ROLLER 

75. ROTATING SERVICE JOINT 

76. AMMUNITION FLOOR GUIDE A 

77. FLOOR PLATE HORIZONTAL 
ROLLER 

78. OXYGEN SUPPLY PIPE 

79. ELECTRICAL LEADS 

80. MAIN OIL RETURN PIPE ♦ 

81. MAIN OIL SUPPLY PIPE ♦ 


• SEE A.D. 2252 - HYDRAULIC 

MOTOR 

■ SEE A.D. 2499 - OPENING AND 
CLOSING OF ACCESS DOORS 


♦ SEE A.D. 2559 SHEETS I AND 
2 - HYDRAULIC SYSTEM 


★ SEE A.D. 2560 SHEETS I AND 
2 - SERVO FEED MECHANISM 



Tail Gun Turret 

Introduced in late 1944, the FN 120 was a slightly modified version of the FN 20 
turret, which incorporated new parts and was slightly lighter by 40 pounds. The 
FN 20 and FN 120 were the standard tail defense of the Avro Lancaster. 
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UNDER GUN TURRET 


(TYPE F.N.64) 


( FOR FURTHER INFORMATION 

n,A!gm 

.u. 




SEE A.P. I659A.VOL. 1 AND VOL.II) 

2294 



AIR 

MINISTRY 






1. HEADREST 

2. HEADREST FIXING PLATE 

3. EYE PIECE 

4. LIGHT SHIELD 

5. SIGHT CLIP 

6. SIGHT SUPPORT FRAME 

7. TOOL BAG 

8. BELT THREADING CABLE BAG 

9. PERISCOPIC SIGHT TUBE 

10. FIRING SWITCHES 

11. FIRING TRIGGER 

12. ASSISTER LEVER 

13. MASTER VALVE LEVER 

14. CONTROL HANDLE 

15. MASTER FIRING SWITCH 

16. HYDRAULIC RETURN PIPE 

17. HYDRAULIC SUPPLY PIPE 

18. FUSE BOX 

19. INSTRUMENT PANEL 

20. RELAY SWITCH 

21. SAFETY BELT 

22. ELECTRICAL SUPPLY LEAD 

23. SEAT 

24. SIGHT SHUTTER HANDLE 

25. SPIRIT CONTAINER 

26. CONTROL COLUMN 

27. SIGHT CLEANING PUMP 

28. AMMUNITION BOX LID CATCH 

29. AMMUNITION BOX LID 

30. SEAT FRAME 

31. FIRING SOLENOID 

32. FIRING SOLENOID BRACKET 

33. VALVE BOX 

34. AMMUNITION BOX 

35. CUT-OUT SWITCH (ROTATION) 

36. FOOT GUARD 

37. FIRING CONTROL VALVE 

38. ROTATION STOP 

39. CHORDAL STIFFENER 

40. CUT-OUT SWITCH (ELEVATION) 

41. GUN SEAL 

42. RETURN PIPE FROM VALVE BOX 

43. SUPPLY PIPE TO VALVE BOX 

44. FOOT REST 

45. PIPES TO HYDRAULIC MOTOR 

46. AMMUNITION DUCT 

47. AMMUNITION BOX BASE PLATE 

48. AMMUNITION BOX BASE PLATE 
RUNNERS 

49. PIPES TO GUN ELEVATION RAMS 

50. FRONT FAIRING 

51. QUICK RELEASE PIN 

52. GUN ELEVATION RAM 

53. ROTATING RING 

54. HYDRAULIC MOTOR 

55. REAR SEAR RELEASE UNIT 
FLEXIBLE PIPES 

56. SIGHT DRIVE GUARD 


57. GUN CRADLE TORQUE TUBE 

58. GUN CRADLE BEARING SLEEVE 

59. QUICK- RELEASE PIN 

60. AMMUNITION BOX RUNNERS 

61. AMMUNITION BOX SPRING BOLT 

62. ATTACHMENT PLATE 

63. MARKING ON FIXED RING "PORT 
SIDE OF A/C" 

64. VERTICAL ROLLER 

65. AMMUNITION FEED GUIDE 

66. BROWNING -303' GUN 

67. SIGHT CLEANING FEED PIPE 

68. SIGHT ADJUSTING LEVER 

69. HYDRAULIC MOTOR PINION 
AND ROLLER 

70. GEAR RING 

71. HORIZONTAL ROLLER 

72. UPPER FIXED RING 

73. LOWER FIXED RING 

74. INSPECTION DOOR 

75. SIGHT LOCATING CASTING 

76. SIGHT CONNECTING LINK 

77. SIGHT ACTUATING LEVER 

78. SIGHT ACTUATING SHAFT 

79. GUN CRADLE 


80. TURRET DRUM 

81. OIL FILTER 

82. GUN REAR ATTACHMENT BRACKET 

83. CARTRIDGE EJECTION CHUTE 

84. QUICK- RELEASE PIN 

85. GUN ADJUSTER 

86. REAR SEAR RELEASE UNIT 

87. PRISM ACTUATING LEVER 

88. SIGHT PRISM 

89. SHUTTER 
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Under Gun Turret 


The Nash and Thompson Type FN 64 did not see widespread use in RAF 
Bomber Command. Originally fitted to the first production Lancasters, it 
was soon discontinued. The old problem of aiming through the periscope 
sight proved too difficult to overcome and the turret was cancelled. It 
was reintroduced when daylight operations resumed in June 1 944. Only 
four Polish Lancaster Squadrons in No. 5 Group were fitted with the 
FN 64 in place of the H2S radar scanner. The turret had a 1 80-degree 
traverse and offered little drag. The gunner sat in a rearward-facing seat 
and used a periscope sight to aim the twin Brownings. 
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PERISCOPIC GUN SIGHT (type b. mk. 

n) 

X,, UNDER GUN TURRET (TYPE F.N.64) 

AIR • »i. 
DIAGRAM - 

2296 

HfijjT : 


MtMSTRY OF 

MKRA» r erooucnc* 


UNION 

FLANGED 

TUBE 

TOP 


ERECTING LENS 
ASSEMBLY 


ERECTING LENS TUBE 


ERECTING LENS CELL 
ASSEMBLY 


CENTRAL FLANGE 


ERECTING LENS CELL 
ASSEMBLY 


RESTRICTED 
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MIRROR BOX ASSEMBLY 


HEADREST 
ASSEMBLY 
PLUG 
ASSEMBLY 
FIELD LENS 

LENS 
(EYEPIECE) 

END CAP 

LIGHT SHIELD 

BOX 


SIGHT 


SCREW 


AND 
LENS CELL 
ASSEMBLY 


OBJECT LENS AND 
GRATICULE ASSEMBLY 


SECTIONAL ARRANGEMENT OF THE SIGHT AND PRISM 


SIGHT 

TUBE 


LINE Of 


SIGHT 


SIGHT 


PRISM MOVES 


THROUGH 


LINE OF 


HORIZONTAL LINE OF SIGHT 
4 


OF 

DEPRESSION 


BOSSES TO SECURE 
LOCATION CASTING TO 
TURRET 


FIELD 

LENS 


LENS 


PLUG 


LENS 
MOUNTING 



GRAPHICWAR 


93 


GREAT BRITAIN 








GREAT BRITAIN 




Tail Gun Turret 

The Boulton PaulType E tail turret was one of the most successful turrets 
every produced. Over 8,000 Type E turrets were built and equipped both 
the Halifax and British version of the B-24 Liberator. 

Centre Gun Turret Defiant I (left) 

The Boulton Paul Mk 1 1 D turret proved to be an efficient design. Its low 
profile caused minimum drag. Each gun was supplied with 600 rounds 
of ammunition. 


— RESTRICTED — 

(For official use only) 


TAIL GUN TURRET 

B.P., Type E, Mk. I and D 


i r 




NUMERALS IN SMALL 
CIRCLES INDICATE 
COMPONENTS LISTED 
ON SHEET N? I 


42. SIGHT DIMMER SWITCH 

43. TURRET LIFTING ATTACHMENT 

44. LIFTING TUBE 

46. BAYONET SOCKET (OXYGEN) 

46. FIRING BUTTON 

47. MOTOR MAIN SWITCH 

48. SIGHT SWITCH 

48. COCKPIT DIMMER SWITCHES 

60. CONTROL COLUMN 

61. WARNING LAMP 

62. TERMINAL BLOCK (SIGHT) 

63. LINK CHUTE 

64. COCKING PIN 

66. REAR MOUNTING BOLT 

68. INTERCOMMUNICATION SOCKET 

67. AMMUNITION CATCHES 

68. LOCKING PLUNGER (ARM REST) 

68. GUN RECOIL MOUNTING (REAR) 

80. HEATER SOCKET STOWAGE 

61. TERMINAL BLOCK (HEATER SOCKET) 
82. HYDRAULIC GENERATOR CONTROLS 

63. GUN SOLENOID FUSES 

64. SPARE FUSES 

66. BLEEDER VALVE 

(HYDRAULIC MOTOR) 

66. LAP BELT 

67. SEAT 

68. DISENGAGING GEAR 

69. SEAT PIVOT 

70. MIDDLE ROLLER UNIT 

71. HAND ROTATION MECHANISM 

72. FUSE BOX 

(DRIFT INDICATOR FLOODLIGHTS) 

73. ARMOUR PLATE 

74. FLEXIBLE HYDRAULIC PIPE 

76. SEAT ELEVATION RAM 

76. HINGED COVER 

77. BOTTOM ROLLER UNIT 
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this PlilAR MUST NOT BE 
REMOVED umil bomb is 

' FINALLY IN POSITION ON 
CARRIER I EXCEPT FOR TEST IN 
ACCORDANCE WITH INSTRUCTIONS > 

LABEL (Typic al! 

THIS PILLAR MUST BE 
o REPEALED BEFORE bomb 
IS REMOVED FROM CARRIER 


MONOCRAM OF FILLING STATION 
€> OR RECOCNIZEO TRAOE MARK 
OF FILLING CONTRACTOR 

-h BATE OF FILLINC( MONTH an* YEAR) 
121 LOT NUMBER 



TRANSIT 

BASE 

TAIL PLUG 


'10002 cIV 


i'AG! 


l 


CYLINDRICAL 
VANE 


VANE SUPPORT 
TAIL FUZE 
TAIL 

EXPLODER 
CONTAINER 

C.E. EXPLODER 

MAIN FILLING 
BODY 



BOMB, H.E.. AIRCRAFT. 

A.P., 2,000 LB„ Mk.I 


MAIN 

DIMENSIONS 

REF. 

DIMENSIONS 

A 

112 ■ 72 in. 

B 

13 -48 in. 

c 

34 -65 in. 

D 

13 -50in. 

E 

17 -50 in. 

F 

40 00 in. 


AIR MINISTRY. 

PftlPADCO BY 

MINISTRY OF AIRCRAFT 
PRODUCTION 

SEPT ©41 

AIR DIAGRAM N9 2109 

issue n« 

III 1 - j L_i 

DATE 

»9«l| 



2,000-Pound Bomb 

This air diagram clearly shows a high explosive armor-piercing 2,000-pound 
bomb. Most of the weight of this type of bomb is taken up by the thick outer 
casing. The armor-piercing bomb was designed to defeat armored navel 
vessels, hence the solid-steel nose and low explosive-filling-to-weight ratio. 
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11. 

12 . 

13 . 

14 . 

15 . 

16 . 
17 . 
19 . 
21 
23 . 
25 . 
27 . 


SHUTTER MOVEMENT 


D ELAY SYSTEM. 


1. 

2 . 
3. 

4 

5 

6 . 

7 

8 . 


LENGTH OVERALL - 14 5". 

LENGTH BELOW SHOULDER - 3" 
ARMING VANE 5'8"0VER BLADES 


ARMING VANE. 

LEAD SEAL 8. WIRE 
SAFETY PILLAR. 
ARMING VANE 

SPIGOT 
SPLIT PIN SECURING 
ARMING VANE. 
OILED BOXCLOTH 

WASHERS. 
SAFETY CLIP. 

ARMING VANE 
SPINDLE & FLANGE 


9 REDUCTION GEAR 
9* ROTATABLE PINION 
9b FIXED GEAR WHEEL 

9c ROTATABLE GEAR WHEEL. 
90 COUNTER WEIGHT 

10 ARMING SPINDLE 

11 POSITIONING PIN. 

12. STOP PINS(anti -jamming) 

13 INERTIA PELLET, 

14 GUIDE SCREW 

15 SHUTTER LOCKING ROD. 

16 CREEP SPRING 

17 IGNIFEROUS DETONATOR. 

I7Grain 

18 POWDER PELLET. 

19 FLASH CHANNEL 

20. FLASH PLUG 

21. DETONATOR GAS 

ESCAPE HOLE. 

22. SHUTTER. 

23 DETONATOR. 5Grain 

24 SHUTTER SPRING. 

25. PIVOT PINS. 

26. FIRE CHANNEL. 

(STEMMED CE) 

27. MAGAZINE FILLING.(ce) 

28 PAWL LOCKING 

PLUNGER, 

29 PAWL SPRING. 

30. SHUTTER LOCKING 

PAWL. 

31. NEEDLE. 

32 DELAY FITTING. 


FUZE , PERCUSSION, AIRCRAFT BOMB. 

TAIL, N930.MKII. 


Bomb Fuze 


The standard bomb fuse had to do two things extremely well. The first was to keep 
the bomb from exploding while in flight and the other was to cause the bomb to 
explode when it hit the target. The bombs on board a bomber had three safety 
devices to insure against an accidental explosion: ( I ) the first was a cotter key that 
had to be removed by hand from the fuse mechanism of each bomb just before the 
bomb run began; (2) as the bombs were released, an arming wire was pulled out of 
the fuse assembly; (3) with the arming wire removed, the impellor or arming vane 
would spin off due to the action of the wind as the bomb fell. At this point the 
bomb was live and ready to explode. 
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KEY TO SYMBOLS 


•A MANUFACTURERS INITIALS OR RECOGNIZED 
TRADE MARK 
fc SERIAL NUMBER 

•W * COMPOSITION OF AMATOL FILLING AND 
SO ' GRADE OF TNT USED 
A MONOGRAM OF EXAMINATION STATION 
-/V- AND DATE OF EXAMINATION 
* MONOGRAM OF FILLING STATION AND 
-A/* DATE OF FILLING 


TAIL 


VIEW ON FILLING 
END COVER 

(TAIL REMOVED) 


PRIMER TUBE BUNG 


FT. 

4 - 


SAFETY CLIP 

FILLING HOLE 
BUNG 

DEPTH ADJUSTER 
PRIMER TUBE 
PISTOL 


DETONATOR 

PRIMER 

SUSPENSION 

LUG 

SPONGE RUBBER 
PAD 

FILLING 
OUTER CASE 


VIEW ON END COVER 


AIRCRAFT. 250lfa.. Mk.VIII Mk.XT 

For further Information see A.R 2111 A.Vol.I and 11. 

DB 


DEPTH CHARGE. 


1 1 i Nr ^END COVER 


NOTE -The Mk.XI depth charge is 
similar to the MkHII depth charge 
illustrated above. The Mk. XI depth 
charge hasa concave end cover and 
three tail securinq lugs: it is approx. 
4ft.6*4ins. long when fitted with a tail. 


During the interwar 
period, aircraft design and 
construction improved at 
an amazing rate, but anti- 
submarine weaponry was 
still of World War I vintage. 
The first depth charge used 
by Coastal Command was 
the 450-pound Mark VII. 

It was far too bulky to be 
carried by any Coastal 
Command aircraft of the 
time other than the large 
flying boats. The lighter, 
more compact 250-pound 
Mark VIII was introduced 
in the spring of 1941, but 
its Amatol filling had only 
30 to 50 percent of the 
explosive force of the 
Torpex-filled Mk XI that 
would succeed it in 1 942. 
These depth charges were 
fitted with a pressure- 
sensitive detonator that 
was set at 50 feet — too 
deep to destroy submarines 
close to the surface. In 
1 942 the new Star “pistol” 
detonator was introduced, 
capable of detonating in 
1 5 feet of water. Because of 
these limitations, the early 
anti-submarine campaign 
was very similar to the 
anti-submarine campaign 
of the World War I . By 
1 94 1 Coastal Command 
made 245 attacks against 
submarines but had only 
three sinkings to report. 
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9 AIR TAIL FITTED 
CORRECTLY AND 
SECURELY, LANYARD 
ANCHORED TO AIRCRAFT 
AND SUFFICIENTLY SLACK 
TO PREVENT PREMATURE 
RELEASE OF FID 


* SPEED & RANGE 
SETTINGS CORRECT, 
DEPTH SETTING O K. 
OR REMOTE CON- 
TROL CONNECTED 
AND LINED-UP 


* AIR LEVER FID 
INSERTED & LANYARD 
SECURELY ANCHORED 
TO AIRCRAFT. SAFETY 
PIN REMOVED FROM 
BEHIND AIR LEVER 


A STROP TENSIONED 

CORRECTLY, TORPEDO RIGID 
IN CARRIER AND CARRIER 
PADS CORRECTLY LINED UP 


OPEN STOP VALVE 


TURBINE TROUGH 
COVER SECURELY IN 
PLACE AND SEALED. 
CORRECT FIRING 
SETTING MADE, OR 
REMOTE CONTROL 
CABLE CONNECTED 


PROPELLERS SET 
TO STARTING 
POSITION AND 
CLAMPS REMOVED 


# IF GYRO-ANGLING GEAR IS 
IN USE CHECK FOR FUNCTIONING 
AND LINING-UP, AND THAT 
LOCKING PIN IS REMOVED 


' ■■ IU IF DRUM CONTROL 

FITTED CHECK THAT 
NEW WIRES ARE 
ATTACHED TO AIR-TAIL, HOOKS CLOSED, 
GEAR COCKED, INERTIA WHEEL LOADED 
CORRECTLY. AND CONFIRM THAT TEST HAS 
BEEN MADE 


O AIR 
DELAY VALVE 
COCKED, 
I.E. FLAP 
FORWARD 


I A CHECK THAT 
TORPEDO SIGHT IS 
LINED UP & WORKS 
CORRECTLY 


THE AIRCRAFT TORPEDO- 


POINTS TO CHECK 


BEFORE 

TAKE-OFF 


For further information see A.P 2495 A 


DIAGRAM 





2384 




AIR 

MINISTRY 
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Aircraft Torpedo — Points to Check (opposite) 

Torpedoes were extremely sophisticated and sensitive weapons. Not only did they 
have to sustain the rough handling on aircraft carrier decks, but they had to withstand 
the elements while hung from an attacking torpedo bomber. Many things could go 
wrong and many did — during the war the British dropped 609 aircraft torpedoes. 

Of that number, only 167 were certain hits, and 37 probable, for a 33.5 percent 
probable/certain rate. 


Mk XII Aircraft Torpedo (below) 

This five-piece air diagram illustration is in fact a life-size depiction of the Mk XII 
torpedo.The Mk XII was the standard airborne torpedo for the both the RAF and 
Fleet Air Arm for the first half of the war. It weighed 1 ,548 pounds (702 kg) with a 
warhead of 388 pounds ( 1 76 kg) of TNT. Larger warheads could be fitted but they 
were limited to shore-based aircraft. 


L_ 

kFT TORPEDO 


BALANCE CHAMBER 


ENGINE ROOM 


AMBER 

BUOYANC 
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GERMAN AIRCRAFT 



BLOHM A VOSS H* 138 (3-JUMO 205) 

SPAN: 88' 7 MAXIMUM SPEED : 190 

LENGTH: 65' 4" CRUISING .. : 170 


BLOHM A VOSS Ha 139 (4-JUMO 205) 

FUNCTION: SPAN: 80 7 MAXIMUM SPEED 2IS m.p, 

COASTAL-RECONNAISSANCE LENGTH: 64 CRUISING „ 190 m.p. 


BLOHM A VOSS Ha HO (2-B.M.W. 132) 

FUNCTION: SPAN: 69 MAXIMUM SPEED : 200 

TORPEDO-RECONNAISSANCE LENGTH : 57 V CRUISING .. 180 


DORNIER Do 18 (2-JUMO 20S 
FUNCTION SPAN : 77 8 

RECONNAISSANCE LENGTH : 63 2" 


BMW. 132) 

MAXIMUM SPEED: ISS 
CRUISING .. : I3S 


DORNIER Do 24 (3-B.M.W. 132) 

SPAN : 88' 6’ MAXIMUM SPEED: 210 

LENGTH : 72' CRUISING .. : 170 


FUNCTION : 
RECONNAISSANCE 


DORNIER Do 26 (4-JUMO 205) 

SPAN : 98 6 MAXIMUM SPEED: 210 

LENGTH : 80 6 CRUISING .. : 185 


FUNCTION : 
RECONNAISSANCE 


HEINKEL Hi S9 (2-B.M.W.) 

SPAN: 77 6 MAXIMUM SPEED: 135 

LENGTH : 56 6 CRUISING .. : 120 


FUNCTION : 
GENERAL PURPOSE 
FLOAT PLANE 


HEINKEL H. 114 (BRAMO 323) 

SPAN: 44 T MAXIMUM SPEED: 210 

LENGTH: 39' CRUISING .. : 185 


( JNCTION ; 

OAST AL-RECONNAISSANCE 


!L Hi IIS (2 BM W. 132) 

SPAN . 73 MAXIMUM SPEED : 220 

LENGTH : 56 8" CRUISING .. 185 


•UNCTION : 

TORPEDO-RECONNAISSANCE 
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CAQB LTD 


^3 
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ITALIAN AIRCRAFT 

(MULTI-ENGINED) 


SAVOIA SM. 79 (ALEA-ROMEO 750 H.P.) 


FIAT BR. 20 (FIAT 1.000 H.P,) 

JUNCTION SPAN : *»' 

SOMBER LENGTH : SI 


CAPRONI C*. 112 bit (PIAGGiO SS0 H P . 

llM*»l»M VfMWn Cl. Ill) 

JUNCTION , fKN , 

A RECON BOM, |, ' 


CANT Z. SOB b (ALFA-ROMEO 770 H.P.) 
JUNCTION 

HA BOMBER S U 


“ GHIBLI " (ALFA-ROMEO 200 H.P.) 
FUNCTION : SPAN SI' 

GENERAL PURPOSE (COLONIAL) LENGTH t *0 


Italian Aircraft — Multi-engined 
German Aircraft — Float Planes 

A pilot’s ability to recognize and identify the enemy quickly often meant the 
difference between victory and defeat. Anti-aircraft crews also had to be proficient 
in aircraft recognition. Thousands of aircraft recognition books and posters like 
these were produced during the war to aid in this process. Sadly, many aircraft were 
shot down on both sides by over-eager anti-aircraft gunners and pilots unable to 
recognize friend from foe. 
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Back from 
X Country 

Crew fatigue could be just 
as deadly as flak and enemy 
fighters. After flying eight 
hours or more over enemy 
territory it was natural for 
crews to relax once they 
reached friendly airspace. 
Fatigue mixed with relief 
could spell disaster. Crews 
were constantly reminded 
to be just as vigilant at the 
end of a raid as they were 
at the beginning. 



Remember that accidents occur more frequently to tired men. 

Pnd that a turning prop is just as effective as Jerry Flak. 

Don! let your crew get out until the props have stopped / 
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Flight Safety 
Posters 


Flight safety was a 
serious matter, but in 
order to reinforce the 
message, humor and 
cartoon images were 
used throughout 
the war. 


FOR OFFICIAL USE ONLY 



Mi ?k@ ' a 

sure the MASTER SWITCH is OFF/ 


mm 



And look 
Here too, 
FELLERE. 


HEY Skipper: 


L oo k ff A Fighter 
FLARE 




Are These If&uk Tactics V 
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Clear your Engines! 
Once is Too Often 

Air safety was always a 
major concern during 
the war.The RAF listed 
8, 1 95 killed in flying and 
ground accidents alone. 
While these two posters 
use humor to drive the 
point home, the grim 
fact remained that flight 
operations, even away 
from combat, was always 
a dangerous undertaking. 


•fr 


O Vtv- T£*o to ^ott^ to 

(Wee. 





ONCC 15- TOO OFTON 
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DON’T GIVE the REAR GUNNER a “SITTER” 


Don’t disengage in a haphazard manner. Re- 
member this is the moment when you are most 
vulnerable to fire from the enemy’s rear guns. 


&yr 




Clouds Can Help 

“If there is cloud handy, use it, but change your course once inside.” 

LIEUTENANT COLONEL HARRY J. DAYHUFF, 78th FIGHTER GROUP 


Don’t Give the Rear 
Gunner a Sitter 

Defensive fire from bombers 
was limited, but in some cases, 
when all the elements came 
together, a rear gunner could 
score a lethal blow. Liquid- 
cooled engines like the Merlin 
were extremely vulnerable to 
defensive fire. A single hit in 
the glycol tank (located at the 
front of the engine) or oil tank 
(located under the engine) 
would cause the engine to 
quickly overheat and catch fire. 
This Spitfire is shown exposing 
the vulnerable underside of 
his aircraft. 


“When popping out of a cloud, always do a turn and look back. 
You may have jumped out directly in front of a gun barrel.” 


COLONEL HUBERT ZEMKE, COMMANDING OFFICER, 56th FIGHTER GROUP 
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Temper Dash with Discretion 

German bombers were lightly armed with handheld 
rifle-caliber machine guns. When flying in large 
formations with no fighter escort, their only effective 
method of defense was close formation flying. This 
provided a degree of mutual fire support, and over- 
eager fighter pilots attacking on their own would be 
met with defensive fire from more than one aircraft. 


Beware of the Hun in the Sun 

“The sun is the most effective offensive weapon 
and the Hun loves to use it. Whenever possible 
I always try to make all turns into the sun and try 
never to fly with it at my back.” 

LIEUTENANT COLONEL JOHN C. MEYER, 
COMMANDING OFFICER, 352nd FIGHTER GROUP 

“I attack out of the sun, coming up slightly 
underneath, with my wingman in trail and slightly 
to one side, watching our tails. I attempt to close 
as rapidly as possible to about 600-800 yards, then 
I chop throttle and close slowly — I find this 
prevents overshooting.” 

MAJOR DON BODENHAMERJR, 78th FIGHTER GROUP 


GRAPHIC WAR 
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BEWARE of the HUN in 


MINTED FOR HM STATIONERY OFFICE BY FLEMINGS. LEICESTER SI-11** 







■&*■**■ — 


UV 


e SUN 

In a surprise attack the enemy may “come out of the 
sun” where it is difficult to see him. Remember to 
look for this especially when about to engage another 
aircraft that may prove to be a decoy. 



AIR DIAGRAM 1297 

«' *•» 

■ 
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Safety Height 
for Bombing 



When bombs are dropped 
they are traveling at the 
same speed as the aircraft. 
If the aircraft continues 
on the same line as the 
bombs dropped and is 
too low over the target 
when they explode the 
results could be disastrous. 

On September 5, 1 939, 
just two days after the 
outbreak of the war, a 
Coastal Command Anson 
released a couple of 
100-pound bombs on a 
surfaced submarine. The 
bombs were dropped at 
low level and entered the 
water’s surface at a shallow 
angle. This caused the 
bombs to skip back into 
the air like a couple of flat 
stones. The impact had 
started their time fuses, 
and after a few seconds 
both bombs exploded in 
the air beneath the Anson. 
The aircraft was severely 
damaged and was forced 
to ditch. Ironically, the 
boat that was attacked 
was in fact the Royal Navy 
submarine HMS Seahorse. 
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Do not let enthusiasm or excitement 
affect your judgment. Remember 
the safety of your crew. When 
using instantaneous or short delay 
fuses, do not come below the safe 
height for the bombs you are using. 
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Emergency Landing 
Service 

As RAF Bomber Command grew 
in strength and became capable 
of sending hundreds of bombers 
to targets in Germany, there was 
also an increase in the number 
that returned with battle damage. 
It was quickly realized that 
emergency airfields were needed 
on the east coast of England 
to help these stricken aircraft. 
Between 1 942 and 1 944 three 
runways were constructed. Much 
wider than normal runways, these 
emergency strips were divided 
into three lanes divided by lights. 
The runways ran from east to 
west, making it easy for pilots 
to line up on the runway. If an 
aircraft crash-landed there would 
still be two lanes open. Bulldozers 
were on hand to push any 
damaged aircraft off the airfield. 


EMERGENCY L 
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AIRCRAFT IN NEED OF IMMEDIATE 
ASSISTANCE COME STRAIGHT IN 
ON FLARE PATH 


SODIUM LEAD IN LIGHTS 
IWOODBRIDGE ONLY! 


restricted! 

I AIR MINISTRY 
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SEU2SBT ASSISTANCE 
TO LOST AIHC HAFT 

1 Sandra or Canopy Lights 

2 Searchlights homing to Sandra or Canopy Lights 

3 Searchlight fence round a balloon barrage 
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Searchlight Assistance 


Damaged aircraft returning from 
a night raid over Germany faced 
an arduous journey home. 
Prowling night-fighters and flak 
were a constant danger, but a 
damaged electrical system meant 
that radio navigation aids and 
radar were of no use in finding 
the way home. It was up to the 
navigator with his compass and 
sextant to guide the aircraft home 
(if the pilot could keep the aircraft 
straight and level long enough). 

As they approached Britain they 
would be met with a number of 
searchlight patterns to help 
shepherd them home. 



GRAPHIC WAR 


I 15 


GREAT BRITAIN 


GREAT BRITAIN 





REMEMBER YOUR UNDERCARRIAGE 


CHECK YOUR UNDERCARRIAGE OPERATION BEFORE ATTEMPTING 
TO LAND, ESPECIALLY 

(i) AFTER AN ENGAGEMENT 

(ii) WHEN YOUR APPROACH HAS BEEN BAULKED. 
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THIS PILOT DIDN’T./ 

' '■ 


RememberYour 

Undercarriage 



Fatigue and inexperience were 
major causes of aircraft accidents. 
A great deal of skill was required 
to fly a high-powered fighter; 
flying it effectively in combat 
required even more! 


Early models of the Spitfire were 
equipped with a mechanical 
undercarriage position indicator. 
This was a rod that extended 
through the top surface of the 
main plane and was fitted to 
each undercarriage unit. When 
the wheels were down, the rods 
protruded through the top of 
the main planes and were 
painted red. Later variants of 
the Spitfire had both mechanical 
and electrical visual 
undercarriage indicators. 


At the start of World War II, 

306 Spitfires had been delivered 
to the RAF. Of those, 1 87 aircraft 
were in squadron service, 71 
were held at maintenance units, 

I I served as test machines, one 
was used for the writing of the 
Pilot’s Notes, and 36 aircraft 
struck off charge due to flying 
accidents. 
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Do You Know? 


The ability to identify enemy 
aircraft, tanks and ships 
quickly before and during an 
engagement was crucial. It 
could mean the difference 
between victory and never 
being able to fight another day. 
Identifying a ship on the ocean’s 
surface was an extremely 
difficult task. Not only did 
the observer have to identify 
the type of ship but also its 
nationality and its speed and 
direction. Misidentification 
was common. 


During the pursuit of the 
German battleship Bismarck 
the aircraft carrier HMS 
Ark Royal launched fourteen 
torpedo-armed Swordfish 
aircraft. After an hour’s flight 
the Swordfish sighted a large 
ship. The aircraft broke 
formation and went into the 
attack. Only after eleven 
torpedoes were in the water 
did they realize their mistake. 
The ship they thought was the 
Bismarck was in fact the Royal 
Navy cruiser HMS Sheffield. 
No damage was inflicted. 
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HEIGHT? 
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SHIP RECOGNITION ETC. 
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DNS IN LETTER _ CHECK RESULTS ON SOLUTION _ IF SCORE LESS THAN BOGEY 

ANSWERS ON J J AND SCORE SHEET ACCOMPANY- 7 < MORE PRACTICE IS REQUIRED. 

PER AGAINST (+ 1 ING THIS DIAGRAM AND MARK WHEN RUN AS A COMPETITION 

UP YOUR SCORE. HIGHEST SCORE WINS. 


(NOW 



QUIZ SHEET No.1 
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How and Where to Scan for U-boats 

It was extremely difficult to sight a U-boat on the surface of the ocean with only the 
human eye. In poor visibility, or at night, or if the U-boat was submerged in any but 
the clearest of waters, U-boats were almost completely immune from attack. It was 
not until the advent of effective airborne radar that anti-submarine aircraft had 
effective means to “see” U-boats on the surface. 
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SUN DE RLAN D Mooring procedure 

DIGRAM - 


i. MINISTRY OF 

AWCRAtr PRODUCTION 


3309 

S’i _ 
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Open bomb-aitner'r door and utuhackle (hurt 
bridle from (towage eve, paw down main bridle 
and (hackle lo abort bridle- Mnuae ihacklc pin 
lo thackle. 


Shack U accund pendant lo main liridle; mouae 
(hackle pin lo (hackle; caat bridle and pendant 

overboard. 


6 


Retrace (luirt dip from bollard and allow pick-up 
line to fall hack into water. Signal pilot “Aircraft 
Moored". 



Sunderland Mooring Procedure 


The Sunderland Mooring Procedure was “one of the coldest, wettest and dirtiest jobs” in 
the wartime RAF. After a twelve-hour patrol, mooring the 58,000-pound Sunderland was 
a particularly arduous task. 
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POSITIONS OF AIRCRAFT 
AT TIME OF EXPOSURE 


STRAIGHT I 


HEIGHT OF AIRCRAFT 15,000 FT. 
SPEED OF AIRCRAFT 200 MPH 
F 24 CAMERA 8' f 2 0 PERTAC LENS 
PUSH 4 5 MIX n 
FILM HS NIChT-STAHOARDOEVEIOPMEHT 


APPROXIMATE LIMIT Of SUFFICIENTLY 
~ ILLUMINATED CROUND AREA 


EXPLANATION 

After the release of bombi and filth, the defensive 
action taken by the pilot may prevent satisfactory 
photographs being obtained of the target, These 
diagrams show how the position and attitude of the 
aircraft affect the pictures. In the top diagram It Is 
supposed that the aircraft has flown straight and level, 
or has made a fully banked turn and has levelled up 
|ust before the flash was due to explode. This shows 
that. In the time available, the aircraft cannot fly out 
of the area Illuminated by the flash 

Each of the groups of four diagrams Is concerned 
with a particular aircraft altitude and height of flath 
explosion. Each group shows four positions which 
the aircraft may have reached when the flash explodes. 
(Note that, although the position of bomb strike Is 
included In the diagrams, the bomb will not necessarily 
have reached this position when the flash explodes.) 
If the aircraft Is levelled out at this moment the 
ground areas will, In each inatance, be sufficiently 
illuminated (these are the areas represented by the 
coloured squares). If the aircraft it at the full angle 
of bank no picture Is obtained during the Rate 2 and 
Rate 3 turns. 

The Tablet show the limiting bank angles at 
which tome detail may still be obtained at the edge 
of the picture, ” - 




RATE 3 TURN 


EFFECT OF DEFENSIVE ACTION ON NIGHT PHOTOGRAPHY 
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STRAIGHT AND LEVEL ELI 


AND 


DIVE 





RATE 2 TURN 


CROUND AREA SUFFICIENTLY 
ILLUMINATED TO RECORD IN 

CAME RA 


APPROXIMATE LIMIT OF 
SUFFICIENTLY IlLUMINA 
CROUND AREA 



STRAIGHT AND LEVE 


CROUND AREA COVERED 
BY LENS IN STRAIGHT AND - 
LEVEL FLIGHT 


CROUND AREA SUFFICIENTLY '■ 
ILLUMINATED TO RECORD IN — 
CAMERA 


APPROXIMATE LIMi 
SUFFICIENTLY ILLUMuJ 
GROUND ARE A 



122 


GRAPHICWAR 



RESTRICTED 


FOR OFFICIAL USE ONLY I 



-GROUND AREA COVERED 
BY UNSIN LEVELLED OUT 
TURN — 


FLASH rOMlT 


'burst 


GROUND AREA SUFFICIENTLY 
ILLUMINATEO TORFCOROIN 
CAMERA 


APPROXIMATE LIMIT OF 

SUFFICIENTLY ILLUMINATED 
GROUND AIUA 


GROUND AREA COVERED 
BY LENS IN LEVELLED OUT 
TURN 


CROUNO AREA SUFFICIENTLY 
■ILLUMINATED TO RECORD IN 
CAMERA 


APPROXIMATE LIMIT OP 
•SUFFICIENTLY ILLUMINATED 
GROUND AREA 


GROUND AREA COVERED 
BY LENS IN FULLY BANKED 

TURN 


. FLIGHT AND 10' DIVE 


RATE 1 TURN 


KffMM 


RATE 3 

TURN 




0 

33* 

1 

7 

tn 

P4 

2 

20* 

3 

20* 



FLASH AND BOMB 
RELEASE POINT i 


20,000 FT 
MEIOMT OF 0'3 H 
FLASH BURST &OOQ 


FLASH BURST 


FLASH AND BOMB 
RELEASE POINT 


FLIGHT AND II 


TURN 


CROUNO AREA SUFFICIENTLY 

ILLUMINATED TO RECORD IN 


BOMB BURST Ft! 


CROUNO AREA SUFFICIENTLY 
ILLUMINATED TO RECORD IN 
CAMERA 


GROUND AREA COVERED 
-BV LENS IN LEVELLED OUT 


APPROXIMATE LIMIT OF 
SUFFICIENTLY ILLUMINATED 
CROUNO AREA 


LIMfTINS BANK ANCUS 

«AU0» TUW. 

AW. | OMAHA 

0 

34* 

1 

27* 

2 

19' 

3 

23* 

”»**>«• MIA *****•■<»•" 

*,l»ii»X 4,130*. 


DEFENSIVE ACTION ON NIGHT PHOTOGRAPHY 
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Night Photography 
with Bombing 

RAF bomber crews in World 
War II faced a daunting task. 
Not only did they have to fly 
an aircraft full of bombs and 
fuel over enemy territory for 
eight or nine hours, but they 
had to evade heavily armed 
night-fighters, fly through 
unexpected bad weather, 
and when they finally reached 
their target, had to fly straight 
and level in order to drop 
their bombs. This was one 
of the most dangerous parts 
of the mission. Radar guided 
anti-aircraft fire and 
searchlights quickly found the 
range, but once the bombs 
were released, it was not 
over. All crews were required 
to produce a “bombing photo.” 
This photograph would show 
height, heading and whether 
or not the crew had hit the 
target. When the bomb release 
mechanism was activated, the 
camera was engaged. At the 
same time as the bombs were 
released a bomb-shaped 
photoflash was also dropped. 
This fell at the same speed as 
bombs and when it reached 
4,000 feet it exploded. The 
exposed film recorded the 
ground picture moments 
before the bombs impacted. 
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BOMB AIMER..ON LEAVING 
TARGET. PRESSES BUTTON 
TO WIND OVER A 
FURTHER FOUR FRAMES 


■mijem 


TYPE 35 CONTROL 


BLADE 'MAKES* FOR 2-5 
SECS ON BOTH DOWNWARD 
i AND UPWARD TRANSITS 
OF PAOUS A RM 


DIMMING MATERIAL 
BEHIND BOTH GLASSES 


fixed stop gives s to 

13 SECS INTERVAL 
BETWEEN MAIN contacts 


setting knob 


77 switch 
W PLUG 

^ElLCW BAND 
FLARE-CHUTE 
PLUG 


ELONGATED POINTER,. - 
HINGES UPWARD FOR 
REMOVAL OF COVER 

TRANSLUCENT SCALE. 
.•ALTERNATIVE READINGS 
•ARE AVAILABLE FOR FUZE, 
OR CAPSULE . BEING USED 


TWO 12* ' N°"9 'OR 

24v(N°20> 
FESTOON LAMPS IN 
SERIES TO DIM 
LIGHT... UT BV PRESS- 
ING button on 
SETTING-KNOB 


ON-OF F SWITCH KNOB. RETURNS 
TO OFF POSITION WHEN RELEASED* 


PHOTOGF 
START etc 
ON CAME 
OVER 0N( 

block i 


PHOTOGRAPHER. .SET 
DIAL TO HEIGHT OF 
ATTACK 


ARMOURER. .SET FUZE. 
Oft SELECT CAPSULE .TO 
AGREE WITH CONTROL 


NIGHT PHOTOGRAPHY 


HINTED K* M.M. STATION®* Y OUNCE 8T flJMNGS. UlCCSTS*. Si -S4*« 


IF FLASH NOT SEEN. 
PILOT TAKES EVASIVE 
ACTION ON SECOND 
BUNK OF UGHT 


CAM ERA.. GEARBOX W. 
OVER TWO FRAME, 


/^GEARBOX... 

WINDS OVER 
A TWO FRAMES 




FRESH FILM READ' 
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PI LOT. TO LEVEL Vc 
LATERALLY AND 
FORE-AND-AFT ON 
FIRST BUNK OF 
WARNING UGHT 


BOMB AIMER.. RELEASE 
BOMBS AND FLASH 
PI LOT.. STRAIGHT* LEVEL 
DURING BOMB STICK 


CAME 


BOMB AIMER...5ELECT CAMERA & FLASH 
WITH FIRST BOMB * EXCEPT WHERE 
SELECTION IS AUTOMATIC WITH BOHB/NG J 


HER WRITE 
LACE MAG' 
AND WIND 
KIT RELEASE 
CAMERA 
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AIR SEA RESCUE SERVICES 


Ej BE : 


Air Sea Rescue 

The Air Sea Rescue (ASR) Service in World War II was a great asset to the Allies. 

“Almost every operational flight made from Great Britain includes a flight over the sea, so an 
extensive and well-equipped air-sea rescue organization has been built up round our coasts. 
This service have become remarkably efficient in itself, but in the end its effectiveness depends 
on the ability of air crews to make the best of the facilities and equipment available — on their 
ability, in fact, to give themselves the best possible chance of being rescued.” 

AIRCREW TRAINING BULLETIN NO. 22, FEBRUARY 1 945 

During the war, the Air Sea Rescue Service saved 5,72 1 aircrew members, enough men to 
operate 572 B- 1 7s or 8 1 7 Lancaster heavy bombers. 
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Lancaster Emergency Equipment 

The emergency equipment and exits for the Lancaster I may be clearly marked and color-coded 
in this air diagram, but one has to consider how well the seven crew members of a damaged 
Lancaster about to ditch in the North Sea at night might fare. The most important items were 
the aircrew’s parachutes and dinghy. British aircrews not only had to know where these items 
were, and which items were to be used together — they had to do it all in the dark. 

During World War II, American, British and German aircraft were well equipped with first-aid 
kits and emergency equipment. The Japanese, on the other hand, paid little attention to crew 
survival. 

“During the earlier part of the war little was given to the implementation of the flyer’s life with 
an array of ‘survival equipment’. . . The average JNAF flyer wore a kapok life preserver beneath 
his parachute harness. In the latter years of the war, some of his airplanes carried either I -man, 
3-man, or 5-man life rafts equipped with CO 2 cylinders, bellows pumps, fishing kit, signal mirror, 
signal flag, and paddles.” 



AIR TECHNICAL INTELLIGENCE GROUP REPORT NO. 223 

SUBJECT: SURVIVAL EQUIPMENT SUPPLIED AIRCREW MEN BY JNAF, DECEMBER 18, 1945 
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EMERGENCY EQUIPMENT & EXITS - LANCASTER I 


COLOUR KEY 
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Halifax Emergency 
Equipment 

More versatile than the famed 
Avro Lancaster, the Handley 
Page Halifax also offered its 
crew a better chance of 
survival. Twenty-nine percent 
of Halifax crews shot down 
survived the experience, 
compared to 1 7 percent of 
Stirling crews and only I I 
percent of Lancaster crews. 
Compared to the Lancaster, 
the Halifax had a larger, more 
spacious fuselage. This made 
movement in the aircraft much 
easier and made bailing out 
and exiting a ditched aircraft 
less difficult. At its peak the 
Halifax equipped thirty-five 
RAF squadrons with a total 
of 1 ,500 aircraft. 



■ j 

ylmder » 


* 

Trip Line 

COs Cyli 


EMERGENCY EQUIPMEr 


COLOUR KEY 


GRAVINER SYSTEM 6- HAND 
FIRE EXTINGUISHERS 


DINGHY INSTALLATIONS 

DITCHING EXITS 

■Hg DINGHY RADIO 

DINGHY PIGEON CONTAINERS 
DINGHY PACKS 


PARACHUTE STOWAGES t, EXITS 


CRASH EXITS OTHER THAN 2e-3 

(‘•■•s <•«,) 

OXYGEN. PORTABLE 

Oxygen normal »yrte m refer to AO 3004 


HYDRAULIC (ELECTRICAL) 
FUEL JETTISONING 6- BALANCING 
PROPELLER FEATHERING SWITCES 
TURRET RELEASE 
BOMB RELEASE 
WINDSCREEN DE ICING PUMP SWITCH 


MISCELLANEOUS EQUIPMENT 

AXE 

. FIRST AID 

1 7 8 FLAME FLOATS E- SEA MARKERS 
VEREY PISTOL t- CARTRIDGES 
ALDIS LAMP 
EMERGENCY RATIONS 
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N°7 EMERC6NCV PACK 
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2 Tin* of L;qu,d 
I Drinking Cup 
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7 yellow Skull Capv 
I Weather Cover 


PACK IN DINGHY STOWAGE 




Tt EXITS - HALIFAX II 
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Seconds Count 

Engine fires on a training 
mission over friendly 
territory were serious 
enough, but engine fires 
caused by enemy fighters 
or flak could be fatal. 
Damage was not always 
limited to one engine, 
and a pilot facing an 
engine fire had to react 
quickly in order to save 
the aircraft and crew. 

The six steps listed in 
this poster sound simple 
enough, but in many 
instances the pilot of a 
damaged bomber was 
faced with more than 
just an engine fire. If the 
fire was not too severe 
and the fire extinguishers 
worked, the aircraft 
could be flown home on 
the remaining engines. 

Engines in most German, 
British and American 
aircraft had their own 
fire extinguishers. For 
the British, these were 
known as Graviners 
because of the maker’s 
name. Hence step five: 
select Graviner. 


Mosquito Parachute Drill (opposite) 

Fortunately for most Mosquito crews, they never had to 
bail out. Compared to other aircraft in Bomber Command, 
the loss rate for the Mosquito was extremely low. Its 
high-speed, high-altitude performance made it extremely 
difficult to intercept. In 1 945 alone, 3,988 night sorties 
were dispatched to Berlin for a loss of just 14 aircraft — 
a rate of 0.99 percent! 
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1 he upper escape hatch s hould hr kept doted to prevent a violent air -flow 
rushing up through the cockpit and making it difficult to leave through 
the lower exit, but if time and circumstances permit, the storm windows 


6 If possible, the Pilot will close both throttles and 
u gentle glide before leaving his seat. 


the aircraft 


should he opened to facilitate the jettisoning of the outer floor escape 
hatch. In Mil, XVI aircraft when pressure cabin is in operation, the pres- 


In the event of it being necessary to abandon aircraft via the roof exit, 
the Navigator toil! jettison the roof hatch on orders from the Pilot. The 
Navigator will leave first followed by the Pilot, both turning to face AFT. 


i. /* / aircraft when pressure cabin is m operation, the pres- 

rnust be released before inner escape hatch can be opened and it may 
•cessary to jettison the top hatch m order to do so quickly. 


In Main tores Bombers, the nav. board should be stowed in the nose as 
the air stream is lihtly to make jettisoning difficult. 


# It is practically impossible for the Navigator to turn round in the cockpit 
with both his X -dinghy and parachute attached, although it is possible 
for a small Navigator— esot wearing his dinghy— to turn with his para- 
chute fitted. In such a case he should attach his parachute at Stags l of 


In Main Pores Bombers, the \avigator will normally stow his parachute 
in the position provided in the nose. In PFF. aircraft, his parachute will 
be stowed on top of the special equipment and care must be taken to 


ensure that the equipment leads are not disturbed. IJ it is possible to slow 
the parachute behind the Navigator's seat, this should be done, as it will 
bs readily available for Navigator to slip on after turning round. 


9 Oxygen should be used up to the last moment before leaving b 
order ' ' /‘repare to a bandon aircraft," is given below tc.ooo ft, 
and oxygen tubes should be discarded as early as possible. They 
thrown well clear to avoid entanglement. 


In Mhs. IV and XX aircraft fitted with short oxygen tubes, the Pilot must 
bring the tube up between his legs before plugging in. to enable him to 
move from his seat and to wear hit oxygen mask until the last moment 


before baling out. On late Mk. XX and other marks fitted with long oxygen 
tubes, this will be unnecessary. 


During descent, do not turn your harness QRB to release if there 
mv likelihood of landing on buildings, as premature release cans 


lihood of landing on buildings, as premature release caused 
through the box striking a roof or wall may result in injury. 


In Mbs. A.V and ec aircraft, 
Oxygen <o “ High ' ( Stage a 


i Navigator i responsibility 
Drill). 


Hrj ore landing, inflate your Mae Hest 


PILOT gives order “ Prepare to abandon aircraft." 

NAVIGATOR acknowledges, removes nav. board and the support- 
ing rod from socket and stows board in the nose — see Note 2. (In 
aircraft fitted with manufacturers' nav. board, it will be necessary to 
clip the board to the starboard side of the cockpit.) 

BOTH ensure that their helmet chin straps are unclipped and that 
their K-dinghies are correctly attached unless it has been definitely 
established that the aircraft is over land, when the Navigator must 
disconnect his K-dinghy. 


PILOT ensures that Bomb Doors are closed and turns oxygen to 
“ Emergency " and commences to breathe deeply. 

NAVIGATOR turns oxygen to “ Emergency ” and commences to 
breathe deeply ; releases safety harness (if applicable) then releases 
hinges and lock of inner escape hatch. In Main Force aircraft, 
Navigator stows inner hatch in the nose. In Mk.XVI aircraft, Naviga- 
tor releases pressure in cabin and clips hatch to starboard side. 
Passes oxygen tube from right-hand side, under his legs to the left 
side. 


PILOT, when abandoning by parachute becomes inevitable, gives 
order “Jump, jump," releases his safety harness and lowers seat 
to fully down position. 

NAVIGATOR acknowledges . removes parachute pack from stowage 
in nose (Main Force Bombers) and places it on Pilot’s knees ; jetti- 
sons outer escape hatch by pushing jettison pedal and catch with his 
left foot. He then jettisons inner hatch and nav. board through escape 
exit, unclips oxygen tube from his harness and turns left to face aft. 

NAVIGATOR clips on parachute pack, ensuring that oxygen tube is 
passed outside the pack, removes his helmet, throwing it with 
oxygen tube into the rear of the aircraft, steps backwards and lowers 
himself through escape exit. 

PILOT, as Navigator is leaving aircraft, unclips oxygen tube from 
his harness and draws his feet backwards. Grasping the hand-hold 
(under front coaming) with his right hand, he stands up, lifting his 
parachute as high as possible to clear seat and side arms, turns half 
left by pivoting on right toe and brings his left foot over the seat 
to a position just aft of the escape exit. 

PILOT removes his helmet and faces aft, then lowers himself through 
escape exit. 

BOTH will find it a help to hold the starboard side of the Pilot's seat 
with the right hand when leaving through escape exit. Should the 
Navigator find it difficult to pass through the exit, the Pilot should 
assist his egress by giving him a good push with his foot. 
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Fairey Albacore Dinghy Drill 

Carrier operations during World War II suffered from severe aircraft attrition. Many 
aircraft, short on fuel after a long mission, were forced to ditch — close to their 
carrier was best. Designed as a replacement for the antiquated Fairey Swordfish, the 
Fairey Albacore did not live up to expectations, but it did have the luxury of an 
automatic emergency dinghy ejection system. 
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AIRCRAFT DITCHES 
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Hadrian Glider Ditching 


The first large-scale use of airborne and glider troops by the Allies in WorldWar II was a 
disaster. On the night of July 9, 1 943, British and American airborne troops in 1 47 Waco 
(Hadrian) and Horsa gliders took off from bases in Tunisia bound for Sicily. Only twelve 
reached their landing zones. Sixty-nine were released early and landed in the sea, drowning 
600 men. One landed in Malta, and one in Sardinia, while the rest were scattered about 
Southern Sicily. There were 1 4,000 Waco CG-4As produced during the war. They were 
capable of carrying thirteen troops or light vehicles and guns. 
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Abandoning 
by Parachute 
Hampden I 

It was not uncommon 
for crews to bail out 
immediately after an 
aircraft was hit. If a man 
did not jump within 
seconds, he knew that he 
might not have a second 
chance. But not all hits 
were fatal. There were 
many instances of 
damaged aircraft making 
it home with only half 
the crew aboard. 




Captain leaves aircraft, diving towards port engine nacelle ; Navigator leaves aircraft head first from aft of hatch ; Wireless i 
lower turret ; Air Gunner leaves aircraft, head first, diving down to avoid chute, if fitted. 


. X.SI 


mm, 







5§t' «. 

iC; i' 


ABANDONING BY PAR. 


PraM lor HH Suwo, Oftu ^ | VK U 1 Sen. U4 . St-WS 
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Captain gives order ‘•Emergency Jump," destroys I.F.F. and slides back top hatch j Navigator fits pack and opens emergency hatch- Wireless 

Operator collects and fits pack; Air Gunner fits pack and jettisons door. 


lerator moves to 


Captain taken by slipstream over trailing edge of port wing ; Wireless Operator leaves aircraft through door, head first, diving down to avoid 
chute, if fitted. 


VCHUTE - HAMPDEN I 
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ABANDONING BY DINGHY - H 
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Halifax Ditching 
and Dinghy Drill 

“Dinghy, dinghy, prepare to 
ditch; Last one out is a son 
of a bitch.” 



Many bomber crew found 
practising the dinghy drill in 
the local pool an annoying or 
amusing use of time. Ditching 
a large four-engine bomber 
into the North Sea or English 
Channel at night required at 
great degree of skill and a 
great deal of luck. It will never 
be known how many warplanes 
ditched in the waters around 
England. 
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Airborne Lifeboat 

The Air/Sea Rescue Service 
was inaugurated in May 1941. 
One of the first aircraft to 
carry the airborne lifeboat 
was the Lockheed Hudson. 
This was followed by more 
powerful and longer-ranged 
Vickers Warwick. When a 
downed crew was spotted, 
the normal bombsight and 
release mechanisms were 
used for aiming and releasing 
the lifeboat. Around Britain, 
5,721 British and American 
aircrew were saved. In other 
theaters of war over 3,000 
lives were saved. 





AIRBORNE LIFEBOA1 

fnr M M K_ rw.. A O 


tor M .M. 5UUo"«r> Office by Cherlci l Reed. Utf . SI-3+22 
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Mk I - Bombing Up 
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AIRBORNE LIFE BOAT Mk I 
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r Method of Dropping 
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Airborne Lifeboat 



FG 


The celebrated yachtsman 
Uffa Fox designed the 
Airborne Lifeboat. Equipped 
with food, water and other 
vital supplies, this lifeboat 
gave downed aircrew the 
best chance for survival. 

The boat itself was 23 feet, 

6 inches (7. 1 7 m) long and 
5 feet, 6 inches ( 1 .67 m) wide. 
It weighed 1 ,700 pounds 
(222 kg) and was dropped on 
six 32-foot-diameter (9.76 m) 
parachutes. 



CONTI 
Ml DDL 


CONTENTS OF FORWARD HATCH 


2 TU. AMENT LAMPS 
'iWXT! 


INSTRUCTION BOOK 


CvEfiHOI MGS. 


C/ONE WATERPROOF TORCH. 


FIRST AID KIT 


PAT ENTTAFF RAIL 
LOG WALKER MK IV { 


3 GREASE PENCILS FOR 
USE WITH CHARTS" | 


MAST AND SAILS. 


3 TIMS OF 
WATERPROOF, 
MATCHES. 


I SMOKE 
FLOATS. 


7 SUITS OF 

SPECIAL CLOTHING. 


CO* CYLINDER/ 


BUOYANCY FLOAT 
SELF INFLATED 
1680 lb. BUOYANCY. 


ROCKET WITH BUOYANT HEAD 
FIRED WITH ELECTRIC FIRING 
CARTRIDGES. 


LEVEL SWITCH FOR DROGUE 
ROCKET TO ENSURE IT 
FIRING 15% BELOW HORIZONTAL. 


AIRBORNE LIFEBOAT 
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TS OF 
HATCHES 


COMPASS. BOAT TYPE 210 


SIDE VIEW OF BOAT 
FULLY RIGGED. 


■ SWITCH ACTUATED BY STATIC UNE 
T ATTACHED TO PARACHUTE. 


aerW. 


LAUNCHED KITf 


HAND 1NPIATE0 
( lOOtfc BUOYANCY) 


175 YDS. \ 

LINE \ 

HATCH * 1 

\ 

] COMFAS 

J MATCH 

HATCH 

WIRE CA&LE 
ATTACHED 

FROM ROCHET 

TO UNE. 

OTHER CNO OF ?l 
UNE ANCHORED II 

TO DECK ft 

ROCKE 

Plan view Showing 



173 YDS. 
UNE 

APPARATUS 

METHOD OF ATT AC 

'electric 

PLUS. 

-HING T> UNE. 


HOTi. 

SINCE PROOF PRINTING THIS DIAGRAM. THE 
SAIL PLAN HAS BEEN MODIFIED. 

THE MAST IS STEPPED FURTHER AFT AND IS 
SUPPORTED BY A FORE STAY AND SHROUDS. 
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Battle for Speed (opposite) 


Halifax Pilot’s Controls 


Speed, or the lack of it, could mean the difference 
between life and death in the combat zone. The 
many bomber aircraft serving Bomber Command 
had different airspeeds, and the ones with the best, 
the Mosquito and Lancaster, had the better chance 
of survival. The slower and lower-flying Halifax 
suffered greater losses than the Lancaster, and the 
Short Stirling suffered even more! It was finally 
withdrawn from Bomber Command operations 
in November 1943. When a four-engine bomber 
was freed of its bomb load, its speed was greatly 
increased. As German night-fighters added more 
and more electronic equipment and new radars, 
air resistance increased and, with it, a corresponding 
loss of speed. The Bf I 10, which performed well 
at the beginning of the war, could barely outpace 
the Lancaster and Halifax, particularly when they 
were free of their bombs. 


The heavy bomber pilot of World War II had much 
to learn. It was also a very physically demanding 
occupation. Diagrams enabled trainees to study the 
controls without having to use the actual aircraft. 
This helped free aircraft for other more important 
duties. For no apparent reason, the artist for this 
illustration decided to situate this cockpit in the 
middle of a battle scene. 
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Aircrew Clothing 


In the European theater of operations aircrew had to face atrocious weather and extreme cold 
as well. At altitude, flying in a non-pressurized bomber or fighter meant outside temperatures of 
up to minus 50° Fahrenheit. Frostbite was a constant enemy, and flying in a cramped bomber for 
seven or eight hours at a time only added to the danger. The right clothing was vital for survival 
and performance. Air gunners were provided with electrically heated suits, but these did not 
always work as advertised. Surprisingly, American aircrew preferred the British-type flying boot. 
If one had to bail out, the standard American flying boot was useless for walking long distances 
and were an obvious giveaway in enemy-held territory. The British flying boot had a concealed 
hacksaw blade, which could be used to cut away the leggings to reveal a conventional shoe. 
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FLYING BOOTS 

1943 PATTERN 


FLYING BOOTS 


GLOVES MITTENS 

<M (a) (b) (ci 

ELECTRICALLY SILK CHAMOIS KNITTt D • ONE 

HEATED SIZE ONLY 

22C/720-725 22C/ZS9-2C3 22C/43I 433 22C/434 


940 PATTERN 
22C/435-442 


1941 PATTERN 


LAMBSWOOL HORSEHAIR 
22C/234-24I 22f/S44-S5« 


2 2 C/4 34 


FLYING GAUNTLETS FLYING GAUNTLETS FLYING GAUNTLETS FLYING GLOVES 

1033 PATTERN 
22C/264-273 


22C/767 - 772 


GOGGLES 


SPECTACLES SPECTACLES 

HYING MRVB HYING MKJJJ FLYING MK 

POLAROID POLAROID CROOKES I 

2 2 C/ 5 4 8 22C/8B2 22C/B83 


22C/5TS 


FLYING HELMET OXYGEN MASK HEADSET 


STATION STORES 


TYPE C 
22C/449-4S2 


TYPE G 
10 A/l 2 571 


I2C/930 


2ZC/82C 



DATE 


1 
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Check Your 
Mask Fit 


Combat aircraft during 
World War II were not 
pressurized, except for the 
B-29 and small numbers 
of specialized high-altitude 
fighters, bombers and 
reconnaissance aircraft. 
Above 1 0,000 feet, oxygen 
was used at all times. 
Failure of the oxygen 
system usually meant a 
return to base; during the 
combat mission, crews 
had to continually check on 
each other to make sure 
no one was suffering the 
effects of anoxia. Without 
oxygen, the lifespan of a 
pilot or crew member 
was measured in minutes. 


(f 


ABOV 
OXYGEN IS VI L 



note: 

THIS RIG IS NOT A STORES ITEM BUT MAY BE 
MADE UP FROM STANDARD OXYGEN EQUIPMENT 


CHECK 



FOR FURTHER IN FORMAT I j 


EDO. 
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STORES RET. 6D 4 79, 

WITH BREATHER HOLE OPEN- 
-EO OUT TO 3/2 SQUARE. 


HP OXTCEN REGULATOR K 
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REGULATOR MKVIII I 
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DP/R and D.PL. FUNCTIONING 

(For further information see A.P. 1634 D Vol. I and 11) 
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“The primary function of a balloon 
barrage is to provide a combination of 
lethal and moral effect constituting a 
powerful deterrent against low-flying 
attack by aircraft on an area which may 
include a number of vulnerable targets. 
The actual destruction of enemy aircraft 
through impact with the balloon cable 
is therefore of secondary importance 
provided the presence of the balloons 
has the effect of preventing any attack 
on the target area from below the 
operational height of the barrage.” 


AIR DEFENSE PAMPHLET NUMBER EIGHT 
NOVEMBER 1942 


The DPL parachute link was designed 
with an explosive cable cutter and a 
heavy-duty parachute attached at both 
ends of the cable. Its purpose was to 
inflict as much damage as possible upon 
striking an aircraft. The whole system 
was triggered when an aircraft hit the 
cable. Explosive cutters would ignite, 
releasing a long section of cable; at each 
end of the cable was a small but strong 
parachute that would open, slowing the 
aircraft down and, it was hoped, cause it 
to crash. 
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The barrage cable 
into the jaw of the 
has deflected tb 
levers. This ni 
forces the roller out o 
men! with the mi 
head of the firing p 
the pin, free from re> 
moves towards 
cartridge under the a 
of the compressed 


Cut away view showing locating wire 
in the single -head cable cutler, Mb. VT 


The triggers are cocked, i.e., 
a roller fitted between the 
trigger levers is in engage- 
ment with the mushroom 
head of (he firing pin. thus 
preventing any movement 
of the pin towards the 
cartridge. 


A barrage cable has struck 
the wing leading edge 
and is slipping along the 
wing towards the cutter. 


Hole.- A Mk. VI* single -head cable cutter only is illustrated, but 
the operation of the Mb. VI* double -bead cutter is similar. 
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Cable Cutters 


One of the hazards of low-level flying 
was the ever-present danger of barrage 
balloons. It wasn’t the balloons 
themselves that were a danger; the 
threat came from the thick steel cables 
they carried aloft. These cables could 
inflict severe damage or cause an 
aircraft to crash. Barrage balloon cable 
cutters were standard equipment on 
most medium and heavy bombers. 
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trigger 
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resulting explosion has 
driven the chisel out of the 
cartridge case. The chisel 
carries the cable across the 
jaw to the anvil and then 
severs the cable. The two 
sections of the cable then 
fall away from the aircraft. 
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NORMAL OPERATION 

To select UP. move spring-loaded safety bolt aside and pull lever fully up. To 
select DOWN, push lever fully down. This automatically re-engages safety bolt. 
The spring-loaded bolt la to prevent accidental raising of undercarriage when 
aircraft It on ground. There It no automatic 

tr/", safety device. 


NOTES 


NORMAL 
OPERATION 
■M UT. H m 


METHOD I 


METHOD 2 


BOMB 


UNDERCARRIAGE 


METHOD I 
Even If hydraulic system 
It known to have failed, 
selecting lever to the 
OPEN position may 


(For Officio/ Use Only) 


METHOD j 


RAM 


10-IS 


On failure of engine driven pumps 
and providing remainder of system 
It Intact, select lever as desired and 
operate HAND PUMP. 


NOTE. Te fully lo wer or raise under- 
carriage by HAND HJMf 

mroires continuous pumping 
far appro i . 30 minutts. 


NORMAL 
OPERATION 
To select DOORS 
OPEN, push lever 
fully down. 


To select DOORS 
SHUT, pull lever 


WING FLAPS 


METHOD 2 
Re-open EMERGENCY 
AIR supply cock (see 
undercarriage emergency 
operation. Method 2) and 
lelea Rapt DOWN in 


lowering ol under- 
employed. select Rapt 
lever aa desired and 
operate HAND pump. 
Thu method takes ap- 
prox. IS- 20 minutes o I 
continual hand oumolnr 


flopa moy be relied by 


by easy naps, at 


LANCASTER 1 II III Hydra uli 
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Lancaster Hydraulic 
Controls 
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In 1941, the heavy bomber was a 
complex flying machine, but compared 
to the standards of today’s aircraft, the 
Lancaster was relatively simple. The 
main hydraulic system was fed from 
pumps on the inboard engines. These 
operated the landing gear, flaps and 
bomb doors. The pneumatic brakes 
and electrical system were also fed 
from the inboard engines. This clever 
arrangement meant that a Lancaster 
could lose either inboard engine and 
continue functioning. 
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Centaurus Engine 



The Centaurus should have 
followed the Rolls-Royce 
Merlin as one of the most 
important piston engines 
ever built by the British. 
Surprisingly, only about 
400 were ever built! When 
the prototype first ran in 
July 1938, nobody thought it 
would make a useful engine 
for single-seat fighters. 
Sydney Camm did fit one 
into his Tornado prototype 
and achieved a speed of 
421 mph, making it the 
fastest military aircraft in 
the world in 1941. Sadly, 
no one noticed. The 
Centaurus finally powered 
the Hawker Tempest II and 
the Sea Fury, but they were 
too late to see action in 
World War II. 



LEADING PARTICULARS 


GENERAL 


Type of engine Air cooled, sleeve valve, radial 

Number of cylinders 18 Bore 5 75 in. 

Arrangement of cylinders Two-row 

Stroke 7 0 in Compression ratio 7-2 to I 

Swept volume 3,270 cu. in. (53 6 litres) 


SUPERCHARGER 

IMPELLER DIAMETER 
Centaurus IV 13 5 in. 

Centaurus VII 12*75 in. 

GEAR RATIO 

Low 6 - 76 to I High 9 03 to I 

PROPELLER REDUCTION 
GEAR 

Type Bevel epicyclic 

Ratio 0 4 to I 


IGNITION 

FIRING ORDER 

I. 12, 5, 16. 9, 2, 13. 6. 17. 10. 
3, 14, 7. 18. II. 4. 15, 8. 

MAGNETOS 

Type Rotax Duplex NG 18/1 
Number Two 

Direction of rotation Clockwise 
Speed of rotation I 125 times 
speed of engine 


DIRECTION OF ROTATION 

Propeller shaft Left-hand 

Crankshaft Left-hand 

CYLINDER NUMBERING 
I to 18 clockwise from front, 
No. I vertical. Odd numbers in 
the rear row, even numbers in 
the front row. 


TIMING 

Takeoff !4“<- 1*) before T. DC. 
Climb and rich mixture cruising 
14*(- H before T.D.C. 
Economical cruising 

18V I*) before T.D.C. 
Slow running 

26V 2*) before T.D.C. 


CARBURETTOR 
Centaurus IV Bendix PR78A2 
Centaurus VII Bendix PR78A2 


STARTING SYSTEM 

Rotax C300I, 24 volts D C. or 
Coffman L35 
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GRIFFON AERO-ENC 

Two -speed, two-stage supercharger type fitted with Stror 

i 


PRINTED FOR HM STATIONERY OFFICE BY CHORLEY ft PICKERSCILL LTD S2-4767 
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Griffon Engine 



ARRANGEMENT OF CYLINDERS 

Two Bank* each of Six Cylinders with an included angle of 40* 

BORE COMPRESSION RATIO STROKE 

4-0 in. 4-0 to I 4-4 in. 


SUPERCHARGER 

Type Two-Speed Two.Stage 

Gear Ratio S-S38 and 7-58 

OIL PRESSURE 

Normal 40 to 80 lb per sq. in. 
Minimum (in flight) 4S lb per 

MAGNETOS 


One unit BTH CHS I1-I2S/3 
Duplex 

Speed of Rotation 0-S Engine Speed 
Timing (fully advanced) 

Inlet Sparking Plugs 45‘ before 
T.O.C. 

Exhaust Sparking Plugs SI* 
before T.D.C. 

Timing (fully retarded) 

Inlet Sparking Plugs 10* before 
T.D.C. 

Exhaust Sparking Plugs 14* 
before T.D.C. 

Contact Breaker Gap 0-000”* 0-001* 


DIRECTION OF 
ROTATION 

Propeller Shaft Left Hand 

Crankshaft Right Hand 

FIRING ORDER 

IA4B1A2B SAIB6AJB4A5B2A4B 

VALVE TIMING 

Inlet opens 24* before T.D.C. 
Inlet closed 44* after B.D.C. 
Exhaust opens 44' before B.D.C. 
Exhaust closes 4* after T.D.C. 

TAPPET CLEARANCE 

Inlet 0-0IS' t 0 002- 
Exhaust 0 020- i 0 002- 

FUEL 

100 Octane Spec D.E.D. 247S 

OIL 

D.T.D. 472B 


SINE 

iberg carburettor 


SPARKING PLUGS 

Lodge R-S. $/$ 

K.L.G. R.C S/3 


COOLANT 

Pressure Liqutd(7t77. Water ♦ JOlEthylene 
Glycol) Specification D.T.D. J44/A 


FOR FURTHER INFORMATION SEE A.P 2 2 3 4 N 
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At the outbreak of war the 
decision was made to initiate 
production of an engine 
similar to the Merlin but of 
a larger capacity. The new 
Griffon continued the 
Rolls-Royce policy of 
fostering the twelve-cylinder 
60-degree upright Vee-type 
liquid-cooled power plant. 
Basically, the Griffon was a 
scaled-up Merlin with a 
capacity of 2,239 cubic inches 
(36.69 liters) instead of 
1 ,649 (26.99). Remarkably, 
what should have been a 
larger engine was in fact 
shorter than equivalent 
Merlin! It was also essential 
that the new Griffon be 
made to fit in existing Merlin 
powered fighters. Powered 
by a 2,000-horsepower 
Griffon engine, the Spitfire 
Mk XIV was one of the best 
fighters of the war. 
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Merlin Aero Engine DevelopmentTree 

Many have described the Rolls-Royce Merlin as the greatest aircraft engine of World War II. It powered 
the famous Spitfire and Mustang and seventeen other fighters and bombers including the Lancaster, 
Mosquito and the venerable Hawker Hurricane. When the first production Hurricane flew in 1 937 it 
was powered by a Merlin II engine. Takeoff rating at sea level was 890 horsepower, but for short periods 
combat power could be applied boosting the engine to 1 030 horsepower at 1 6,000 feet. By the end of 
the war the Merlin 66 engine was capable of producing over 1 650 horsepower. There were 1 50,000 
Merlin engines in forty-five different versions built in Great Britain and the United States. 
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GENERAL NOTES.— Exhaust flames will only be observed when an engine is running without an exhaust 
system or when stub pipes are fitted. Flames will probably not be seen when flame-damping manifolds or 
exhaust ring collectors are used. The types of flames shown will change as the air/fuel ratio is altered and 
will be affected by the presence of oil or corrosion inhibitor in the combustion chamber. For methods of 
adjusting mixture strength the appropriate engine Air Publication Vol. I should be consulted. 





CORRECT MIXTURE STRENGTH 

A short light blue flame which may be almost 
invisible in strong light. 


OVER PRIMING 

Noticed only when starting. Intermittent thick, 
black billowy smoke, often followed by fire from the 
manifold. This type is caused by over priming, con- 
stitutes a dangerous fire risk and is detrimental to the 
engine. 


RICH MIXTURE 

A composite flame— short red-orange flame at the 
manifold, followed by an area of invisible flame, and 
terminating in an area of slow-burning gases bluish in 
colour. If the mixture is very rich a black sooty smoke 
will be noticed and as the mixture strength is correctly 
adjusted the bluish flame will move towards the manifold. 




INCOMPLETE COMBUSTION 

An intermittent bluish-white flame, usually noticed 
when taking a magneto check. A drop in the r.p.m. 
may also be observed. 




BURNING OIL 

A short dull red flame usually accompanied by 
whitish or light grey, billowy smoke. This flame may be 
noticed in one set of manifolds but be entirely absent 
in another. 



WEAK MIXTURE AND BURNING OIL 

A reddish flame with a bluish tip and is one of the 
most commonly encountered, although it is sometimes 
confused with the red flame caused by burning oil. 
This may be checked by moving the mixture control to 
the full rich position. If the flame lessens, weak 
mixture and burning oil are indicated. 



DEFECTIVE SPARKING PLUGS 

A very long whitish-orange flame appearing inter- 
mittently and inclined to be spasmodic or explosive in 
nature indicates detonation and may be due to 
defective sparking plugs. The flame usually appears 
from one or more manifolds. 


% 


WEAK MIXTURE 

Indicated by a fairly long bluish-white flame 
emerging directly from the manifolds. The engine 
tends to back-fire at higher speeds. 
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Aero-Engine 
Exhaust Flames 

Knowing how to maximize 
engine performance could 
mean the difference 
between living to fight 
another day or ditching in 
the North Sea. 

“During the last two years 
much progress has been 
made in teaching pilots 
the principles of engine 
handling and exploiting 
performance. Realism in 
teaching is difficult to 
achieve, however, and it is 
unfortunate that — for 
many pilots — the first 
really convincing 
demonstration they have 
that there is a right and a 
wrong way of using their 
engine and their fuel to 
achieve a certain 
performance in speed or 
range is when they see 
one aircraft get back to 
base with plenty to spare 
and another having to ditch 
with dry tanks, although 
both did the same trip.” 

AIRCREWTRAINING 
BULLETIN NO. 19, 

AUGUST 1944 
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Hercules Supercharger (below) 

A supercharger is simply a blower, or air pump, that rams air into an internal combustion 
engine. Its principal function is to enable the engine to produce more power at a higher 
altitude. As an aircraft gains altitude the air becomes thinner. The thinner air causes the 
engine to lose power. The job of the supercharger is to negate this effect. Most, if not all 
the engines used in combat aircraft during World War II were equipped with a supercharger. 
These complex devices were marvels of technology. The Hercules two-speed supercharger 
was mounted on back of the engine — coupled to the engine’s crankshaft. The Hercules 
engine equipped the Beaufighter, Wellington, Stirling, Halifax, Albemarle, Lancaster II, 
Hastings, Hermes and Viking aircraft. 

Scorched Earth Braking (opposite) 

This poster clearly warns pilots about the dangers of excessive braking when landing. 
Over-heated brakes could cause a tire to burn, which could lead to the loss of the aircraft 
and surrounding buildings. 
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Radio Aids 

Many radio aids were 
developed during World 
War II to aid bomber 
crews as they navigated 
toward their targets over 
Germany, and proved 
equally useful when 
returning home. They 
were also of great benefit 
to the Germans, who 
developed a myriad of 
devices capable of homing 
in on these transmissions. 
By November 1943, 
Bomber Command was 
able to dispatch over 700 
heavy bombers to targets 
over Germany. Because 
of the sheer size of the 
force, the electronic 
signature it produced 
gave the Germans more 
than enough time to 
prepare. The Germans 
were constantly amazed 
that Bomber Command 
allowed its crews to 
switch on their electronic 
equipment for prolonged 
periods of time. 



FIGHTER WARNING EQUIPMENT 




LOW PITCHED DASHES 


OUTER MARKER BEACONS APPROXIMATELY 
TWO MILES FROM INNER 


H/FDA 5 * Ti 


SQUEAKERS 
AUOIBLE WARNING 
OF BALLOON BARRAGE 
ON TR II 96 


RAD 


M/F CwF SECTION 


MOUNTAIN AUDIBLE WARNINGS 
ON T R 1196 


XOO f- 


NOTE. THE RADIO AIDS DEPICTED ON THIS DIAGRAM APPLY 
TO FOUR ENGINED AIRCRAFT IN BOMBER COMMAND. 






CTTT 


COMMUNICATION CHANNELS 

MAIN TO GROUP H Q. VIA FIXED AERIAL (TII54/RII5S) 
T R 1196 l/C TO OTHER A/C 
T R 1 1 96 FOR LOCAL FLYING CONTROL 


NAVIGATION AIDS 

M/F D/F FROM TRAILING AERIAL 
H/F D/F FROM FIXED AERIAL (Q.D.M-S I 
M/F BEACONS by d/f loop 
JAY BEAMS BY S.B.A AERIAL 
GEE FIXES from radar type 7000 to oee aerial > 


APPROACH AIDS 

S.B.A MAIN BEACON WITH E0UI-SI0NAL ZONE DOT ZONE 
ANO DASH ZONE TO S B A. AERIAL 

INNER MARKER high pitcneo dotsto di-pole 
OUTER’MARKER low pitched oashes to oi-pole 

WARNING AND SAFETY DEVICES 

FIGHTER WARNING EQUIPMENT 
MOUNTAIN WARNING (MOUNTAIN OOAT) WARNING OF 
MOUNTAINS IN VICINITY HEARD on TRIIQ6 l 

SQUEAKER warning of balloon barrage in vicinity/ 

HEARD ON TRII96 ‘ 

I F F WARNS GROUND STATION OF PRESENCE OF A/C 
AND SHOWS IT IS FRIENDLY ALSO USED TO 
GROUND STATION TO SHOW A/C IS IN DISTRESS 
DARKY FOR T R 1 196 
uu.unnw SPECIAL DEVICES 1 

WINDOW DROPPED FROM A/C V 

MAN D REL SIGNAL RADIATED FROM AERIAL UNDER FUSELAGE) 
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RESTRICTED (rox omau uu omit) 



The altitude limit switch is 
shown set at 200 ft. The 
lights change as the altitude 
of the aircraft varies 
10 ft. above or below the 
setting of the altitude limit 
switch. 


ALTIMET 


RADIO 


............ ...... ........ . .... 4 ,„ ........ for further information see a 
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Radio Altimeter 




MINISTRY 




NOTES 


The radio altimeter 
shows the exact height of 
the aircraft above the land 
or sea immediately below, 
and not the height above 
mean sea level as shown by 
the barometric type altimeter. 


The ON - OFF switch is 
operated by the pilot. 


The pilot also selects 
the position of the altitude 
limit switch control for flying 
at a predetermined height, 
if required. 


Above 400 ft. the altitude 
indicator needle will hold 
hard over on the scale until 
the aircraft is about 1,000 
to 2,000 ft. 


- The Radio Altimeter 
cannot be relied upon when 
the aircraft is below 20 ft. 



Radio altimeters were far more 
accurate than the standard 
barometric type. This wonderful 
landscape illustration shows the 
height differences between the 
two devices. The aircraft featured 
here is the Short Sunderland. 


P. 2 533A 
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Ausgabe; 1943 

rOCKE WUlF rtUGZEUGBAU 
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Ausgabe: 1944 




FOCKEWULF FLUGZEUGBAU GMBH BRE 


Berichtlgungsstdnd nach den 
1944 


1943 


vlerteljdhrlichen BerlchtlgungsObwsIchten 





Focke-Wulf Fw 190 
Schematic (right) 

The electrical system 
schematic for the bomb 
release mechanism on a 
Fw 1 90. The fighter-bomber 
version of the Fw 1 90 
could carry 1,000 kilograms 
(2,205 lb) of bombs. 




ENTWURF UND BEADBEITUNQ , 
v. RAMS PECK 
NFSKOBERSTURmBANNEOMRER 

TRANSART. ZEICHNUNGtN: 

THOMAS AilKING 

TRANSART AKTIENGESEUSCHAFT 
tEUGLASKUNSTDRUCK, BERLIN W 50 R 


SCHULGLEITER 38 


herausgeber, der korpsfohrer des nwuegerkjrfs 


Schulgleiter 38 (above) 



The Cover for the Schulgleiter 38 Glider operating manual. Exact figures are 
not known, but it is estimated that close to 9,200 SG 38 gliders were built. 


Ersatzteii-liste Fw 1 90 (opposite) 

The pen-and-ink drawing on the cover of this parts list manual effectively shows 
the clean lines of the Fw 1 90 fighter. Nicknamed the “Butcherbird,” it was one 
of the most effective fighters of World War II. 


Ersatzteii-liste Fw 200C (opposite, bottom) 

The cover for the Fw 200C Spare Parts List Manual. 
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Junkers Ju 87 



When the war began, 
the Ju 87 Stuka was a 
somewhat dated design. 

Its early success over 
Poland, Norway, France, 
Belgium and Holland only 
delayed the inevitable. 
When faced with a well- 
organized and determined 
fighter defense, the Ju 87 
suffered accordingly. 
During the Battle of 
Britain, Ju 87 units suffered 
heavy losses. Between 
August 1 3 and 1 8, 1 940, 
RAF fighters shot down 
forty-one Ju 87s. On 
August 1 9 the Stuka was 
retired from the battle. 
When good fighter 
protection was provided, 
the Ju 87 was a devastating 
weapon. The Stuka sank 
more ships than any other 
type of aircraft in history 
and was widely used by 
all the Axis air forces, 
including those of Italy, 
Hungary, Slovakia, 

Romania and Bulgaria. 



Junkers Flugzeug-und-Motorenwerke A.-G., Dessau 


1 - 

JUNKERS-JU 87 


1 Junkers Verstell-Luft- 

schraube 

2 Motor Jumo 211 

3 Motortrager 

4 SchmierstoffkOhler 

5 Kuhler 

6 Kuhlerklappen 

7 Spreizklappen 

8 Kuhlstoff - Ausgleich - 

behalter 

9 Anlafiwelle 

10 Schmierstoffbehalter 

11 Abdeckblende 

12 Pedal fur Seitensteuer 

13 Steuerknuppel 


14 Reflexvisier 

15 Funkgeraf 

16 Schiebedach fur Fuhrer- 

sitz 

17 Antennenmast 

18 Schiebedach fur 

Schiitzensitz 

19 Linsenlafette mit MG 15 

20 Doppeltrommeln 

21 Sauerstofflaschen fur 

Hohenatmer 

22 Funk-Taste 

23 Leerhulsensack 

24 Schutzensitz (drehbar) 

25 Schleppantennenhaspel 
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38 Ablenkgabel mitRumpf- 

bombe 

39 Staurohrfur Fahrtmesser 

40 Antenne 

41 Seitenflosse 

42 Seitenruder mit Trimm- 

klappe 

43 Hohenruder mit Trimm- 

klappe 

44 Hohenflosse 

45 Radsporn 

46 Sanitatspack 

47 Auftritt fur Einstieg 


Scfluffer 


J. F. M.-lehrmittelabteilung LM-Nr. 561 
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L/ mnere v erMeiiKiappe 

28 Mittlere Verstellklappe 

29 Querruder 

30 Positionslampe 

(Backbord) 

31 Lastentrager mit 

Flugeibombe 

32 Sturzflugbremse 

33 Scheinwerfer 

34 Starres Flachen-MG 

35 Hintere Fahrgestellver- 

kleidung 

36 Vordere Fahrgestellver- 

kieidung 
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Junkers Ju 86K 

This cutaway drawing shows 
the export version of the 
Ju 86 medium bomber. 
Many nations purchased 
theju 86, including Sweden, 
Chile, Portugal, South Africa 
and Hungary. Most were 
fitted with the Pratt & 
Whitney Hornet or Bristol 
Pegasus radial engines. This 
illustration does not show 
what type of engine is fitted. 
The only surviving example 
of theju 86 resides in the 
Flygvapenmuseum, Sweden. 



JUNKERS- JU 86 K 


A A-Stand 
B B-Stand 
C C-Stand 

1 Maschinengewehr 

2 Vertikallafette 

3 Abwurfzentrale 

4 Zielgerat 

5 Schiebefenster 

6 Staurohr 

7 Absprungklappe 

8 Munitionsbehalter 

9 Leertrommelsack 

10 Sauerstofflaschen 

11 Klappfenster 


12 Handhebel fur Bombennotwui 

13 Drehkranzlafette 

14 Maschinengewehr 

15 Leertrommelsack 

16 Leuchtpistole 

17 Leuchtmunition 

18 Munitionsbehalter 

19 Stemmring 

20 Windschutzschirm 

21 Senkturm (ausgefahren) 

22 Bodenlafette 

23 Maschinengewehr 

24 Schlitten mit Munitionsbeh alt 

25 Atemgertit 


Junkers Flugzeug- und Motorenwerke A. G., Dessau 
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26 

Fuhrungsschiene fur Senkturm 

39 

Ausgleichgewichte 

27 

Federausgleich ftir Senkturm 

40 

Peilrahmen 

28 

Einsteigluke mit Leiter 

41 

Spreizklappen (Kuhlung) 


und Leertrommeisack 

42 

Auspuffsammelring 

29 

Bombenmagazine 

43 

Luftansaugschacht 

30 

Kraftstoffbehaiter 

44 

Anwerfkurbel 

31 

SchmierStoffbehalter 

45 

Querruder 

32 

Ausfahrvorrichtung fur Fahrgestell 

46 

Landeklappen 

33 

Einziehbares Fahrgestell 

47 

Positionslampe 

34 

Antenne 

48 

FeuerlSscher 

35 

Antennenmast 

49 

Hdhenflosse 

36 

Steuersaule 

50 

Hohenruder 

37 

Fuhrersitz 

51 

Seitenflosse 

38 

Verstellhebel fur Fuhrersitz 

52 

Seitenruder 


Zchg. Schaffer 


Lehrmittelstelle LM-Np. 1311 
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Focke Wulf Fw 58 (above) 


The Fw 58 was a very successful utility aircraft in the same class as the British Avro Anson. 
The version shown in the cutaway drawing is the V2, which introduced gun armament in 
the form of two MG 15s in the nose and one behind the flight deck. Production reached 
1 ,668 for German operations and 3 1 9 for export. 
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Ju 87 Tropical Component Assemblies 
and Breakdown (below) 

The Ju 87 served in every theater of war in which 
the Luftwaffe was engaged. In North Africa and the 
Mediterranean the D-l version of the Stuka was 
tropicalized with engine air-intake dust filters to 
protect the lubrication systems. It was first 
operational over Bir Hakeim in May 1942. 


Abb. 2 Bautailsbeiaichnung und Z*rl»gbark«lt d«r Ju 87 0-1 trep (Zusammensteliung s. nachste Seite) 
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Bf 109 F- 1 bis F-4 
General Arrangement (below) 

The inner workings of the Bf I09F-I are clearly revealed 
in this crisp blueprint drawing. The Bf I09F, or Friedrich, 
was the most aerodynamically refined version of the 
famous German fighter and was equipped with an 
engine-mounted cannon firing through the spinner. 


> Seitensteuerpedale 

) Klappsitz (Beobachter) 

I MG-FF/M 
l MG 17 

1 Leerhulsenauffananetz 
| Gerdtetafel am bpant 12 

> Heizung rechts 

> Allweiler Kraftstoffhandpumpe 
(mit Umschaltventilsatz) 

' Hdhentrimm- und Ausgleichsruder 
1 Schleppantenne 

> Landeklappensicherung 
) Landeklappe 

Querruder 

l Quertrimm- und Ausgleichsruder 
l Staurohrmast 
I Scheinwerfer 

> Kraftstoffhauptbehalter 

> Kraftstoffflachenhilfsbehalter 
1 Schmierstoffbehdlter 

I Bombenklappenwinde 

> Seitenrudergetriebe 

) LEONARD-Umformer (PDS) 
Steuergerdt (PDS) 

\ Walzenlafette des MG 131 
1 Mannloch im Spant 26 
| Kennlicht 

> Steuerhandrad 

> FT-Gerafe 

’ Selbsfschalterleisfe fur Bord- 
funkanlage 
I Trimm-Verstelltrieb 
J Bedienbank 
) Motorgondelendstuck 
Behalfer fur Enteisungsflussigkeit 
! AnlaOkraftstofFbehdlter 
1 Kuhlstoffbehalter 
1 Brandwand 

> Fahrwerkspindel 

5 Handkurbel fur Motoranlasser 
(nur linkes Triebwerk) 
r Flammendampfer 
1 Fahrgestellklappen 

> Motorbock 

) Motor DB 603 A-l 
1 Abaasdusen 


Bf 109 F-1 bis F-4 
Flugzeug-Handbuch 


Aligemeine Angaben 


0 Anlage 1 


Mitte Luftschr aube 


R umpfachse 


Ansicht mit M&151 Einbau(F2u.FU) 


Anlage 1: Flugzeug-Zusammenstellung (Langsschnitt und Draufsicht) 
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Do 2 1 7 N- 1 Longitudinal Section (above) 

This longitudinal cutaway drawing illustrates the inner workings of the Do 2 1 7 
night-fighter. Powered by two DB 603 engines and armed with four 20 mm cannon 
and four 7.9-mm machine guns, the Do 217 night-fighter became a formidable 
opponent once it appeared in the night skies over occupied Europe in the winter 
of 1942/43. 
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Ju 88 Panoramic View 
of Pilot and Bombardier 
Positions 


The crew of the Ju 88 consisted of a 
pilot, bomb aimer, flight engineer and 
radio operator. In the Ju 88 they were 
grouped together in the front of the 
aircraft, which, according to British 
propaganda, was to bolster morale, 
but in fact made for a cramped and 
inefficient working space. The pilot 
sat high on the left; to the right was 
the bomb aimer who also manned 
the forward-firing MG 1 5 machine gun. 



1 Hohentrimmrod mit Sturzflugmorke 

2 Querruder-Trimmrad 

3 Seitenruder-Trimmrad 


M Anlafticholter 

15 Spreizklappenverstellung 

16 lufachrauben-HandverstellKholter 


25 Schalt- u. Kontrollgerat f. Rauchgerate 

26 Anieigegerat fur Funknavigalion 
(Blindlandeanzeiger) 


39 Tochterkompafl fur Kumteuerung 

40 lodedrudtmeuer fiir Motor l 

41 laded rudcmeiser fu 


4 Umpumpscholtkotten 

5 Schnellabloft 

6 Umpump-Anzeigeger6t 

7 RGcktrimmknopf 

8 Selbstzchalterkaiten fur Scheinwerfer, 
Kennlichter, Gerdtebeleixhtung und 
Stourohrbekeizung 

9 Netzousscholter 

10 Kumteuerung (Hauptidiolter) 

11 ZOndcfecker 

12 Laderscholtung 

13 FBH-Armatur mit Schnellstop 


17 Wahltcbolter fur luftschrauben- 
verttellung (Hand-Automatik) 

18 Leitwerk-Enteisung 

19 Gosdrossel 

20 Sturzflugbremthebel 

21 Fohrwerk- 

und londekloppen-Anzeigegerat 

22 Fohrwerksbetdtigung 

23 londekloppen- 

und Hohenflotsenverstellung 

24 Drehtteuertchalter fur Spom- 
verriegelung 


27 Kontakth6henmes*er 

28 Fahrtmeuer 

29 Variometer 

30 Schauzeichen fur Stourohrbekeizung 

31 Grob-Fein-H6henmeuer 

32 Wendezeiger 

33 Kurszeiger 

34 Reflex vizier 

35 Horizont 

36 Betriebzdotentafel u. Oeviationzto belle 

37 Fernkurskreitel fOr Kumteuerung 

38 Schauzeichen fOr Kumteuerung 


42* Ferndrehzohlmewer L 

43 Ferndrehzahimeuer R 

44 Schmierttoff- und KroftstoffdruduneM 

45 Kuhlstoff-Temperaturmeuer 
fOr linken Motor 

46 KOhlstoff -Temperoturmeuer 
fflr rechten Motor 

47 Funkpeil-Anzeigegerot 

mit Funkpeil-Tochterkompafl 

48 Schalthebel 

fOr die ttarre Rostung det MG 15 
49- MG 15 
50 MG-Zurrkoppe 
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51 KontroHstrich fiir 50* Bahnloge 

52 Kobalkonal fOr FT- Anloge 

53 Ma*kun*«hlouch 

tor Beobochter-Aiemgerat 

54 TrunnstuMu tor Rauch- und Nebel- 
garat* 

55 AnschluBdos* AOb 12 tor BeobacMer 
mit Brechkupplung 

56 Bombenldoppenkurbul 

58 FT-KobultorKopfhavbutorBuobacMur 

59 Aufianluftt«mparaturm«is*r 

60 Vorrohm«**»r Kraftitoff-Sehmiurstoff 

61 Wohbchobur tor Kraftstoff- und 
S<hmi*r*teff-Vorrohm*sser 


62 Vorrot*m*Mur Kraffetoff-Schmierstoff 

63 Sauar*toff-DrudtmuM«r tor Baobachtur 

64 Sauentoff Drudcmauar tor Flugzuug- 
tohrur 

65 Zund«ri<haltkasten ZSK 244 A 

66 Bomb«nwohl»chalt*r 

67 BeleuchfungrregUr tor Gardfubruttor 

68 Ka bulk often 

69 Notworf tor Luuchtpatronun 

70 luuchtpotronenkaften 

71 Wurkzaugtatdiu tor MG 15 

72 Fernbudiangurot FBG 1 fOr Pull- und 
Ziuiflug-Varkohr 

73 Bosch-Signolhom 


74 FuBpobtur fur Buobachtur 

75 Kurwtuuurung-Notouflofung 

76 Notzug tor Druiknopfochaltur 

77 Aufkloppbaret Kniepolstur 

78 Bombonnotzughubul. 

79 Blindtchorfhabul fur LM 

80 Bomben-Ziel-Gerat II 

81 RUhtungsgubur Lrg 5 

82 Luuchtpiftolu 

83 *uiWAbwurf-»adionguf» RAB 14 c 

84 Kuregubur 

85 Bombunknopf 

86 NahkompaB 

87 Borduhr 


88 Stuuoradutu 

89 Suitunrudorpadal mit Laufradbrumsu 

90 Kursvitiur 

91 Kuvispinne 

92 Strahldiite tor Huizungsanlagu 

93 Sitzvaretullung (waagurucht) 

94 Flugzaugtohrarsitz 

95 Sitzvurstullung (senkredit) 

96 Rudorbrumtu (nur alt* Flugzuugu) 

97 Abkippmarke im Konzuibodun und an 
d«r Kuvispinne 

98 Blandichutz 

99 Om mit Suilzug fOr vorderen Vorhong 
100 Sdiolfer tor KompoOftotzung 



Ju 88 

Rundblick 

des Flugzeugfuhrers 
und 

des Bombenschutzen 


Anforderungszeichen: Fl 0b 8-067 
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Ju 88 Panoramic View 
of the Radio Operator’s 
Position 


Behind the pilot on the left sat the 
engineer, who manned the upper 
rear machine gun, and alongside him 
on the right was the radio operator, 
who manned the lower rear gun. 
All three guns used the 75-round 
saddle magazine, which had to be 
changed after just three seconds 
of firing. Ten of these magazines are 
clearly visible in the rear section of 
the aircraft. 



26 MGlogarung 

27 linsanlafatt* 

28 Einrottklinka for FT-Tofal 

29 Salbsttdiollarkailan 

30 Vartallar F 36 

31 Fraquanzwohl»chalfar fur Baka 

32 Hinwaiuchild fur FT-Tofal 

33 Ratlainstalbchustal 

34 Bordvbr 

35 Empfdngar „Kvrz" 

36 Empffingar „Long" 

37 Sandar „Kurx" 

38 Sandar „long" 


1 Rauchgarotaabwurf-Habal 

2 Atamgarot fur Bombantchutzan 

3 Hohanolmarichloixh 

4 Hilfutauarknuppal 

5 Fadarnda Sch*ll« fur Hilfsttauarknuppal 

6 Widarztandskaitan fur Kurstlauarung 

7 Kabelkanal 

8 Bombanichutzansitz (Rudcanlehna zurikk- 
g«Uappt) 

9 Atamgarot f Or Fliagarichutzan 

10 Sdioitsdivfz fur Abwurf R 7 

11 Kontaktdosa R 115 

12 li*t-Ralau R 110 


13 Hiogarschdtzantitz (Hochgakloppt) 

14 Schalttafal 

15 Kroftitoffhandpumpanhabal am Sponf 9 

16 Bahaizung 

17 AuftanbordontchluO fOr alaktr. Anlag* 

18 Bodan wanna 

19 Doppaltrommal 

20 Trommai-Fangnatz 

21 laartrommalkdtlan 

22 Laarhultanbautal 

23 MG-Zurrung 

24 MG 15 

25 HOIsansocfc 15 n A 
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Ho 

C 

39 P 

BB® 

1 

BJ 


Funker-$d»oltkasfen 13 
Fernbediengerat FBG 3 
Taste 
FT-Tofel 

Riegel fiir FT-Tafel 
Boo I sou slosehebe I 
Funkerhandlampe 
Senderumformer 

Telefon-Zusotzgerot fur kurze Welle TZG 10 

Schultergurf fur Ffiegersdsutze 

Hebei fur Ventilbatterie 

Be halter fur Leiter 

Letter 


52 Notwurfgrif? fur obwerfbare AuQenbeholter 

53 Handpumpenhebel fur SchmierstofF-Umpump- 
onlage 

54 Atemgerat fOr Funker 

55 Doppeltrommellagerung 

56 Halterung fur Zeitzunderzusotzgerat 

57 Stedter fur Zeitzunderzusotzgerat 

58 AnloO-Einspritz-Gemisch be halter 

59 Bedienhebel fur Kraftstoff-Hondpumpe 

60 Bedienhebel 

fur Trogflugel- und Luftsdtrauben-Enleisung 

61 Bediengrif? fur Fuhrerraumheizung 

62 Anlaft-Einspritzpumpe 


63 Schaltgriff fur AnlaO-Einspritzonloge 

64 Bedienhebel fur laderschaltung 

65 Bedienhebel fur FBH-Armatur 

66 Hohenatmerschlauch fur Flugzeugfuhrer 

67 Zunderbatteriekasten ZBK 241/1 

68 Funkersitz 

69 Verstellhebel fur Funkersitz 

70 lyro-$<helle fur Funkerhandlampe 

71 8lend»chulz 

72 Abwerfbares Fuhrerroumdach 

73 Abwerfbare Seitenteile 

74 Span! 6 

75 Kabelkonol fur FT-Anlage 

76 Sauerstoffleitungen 


Ju 88 

Rundblick 

des 

Funkers 

Anforderungszeichen: Fl 


650 

Ob 8-135 
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Ju 88 A- 1 and A-5 Operation 
of the Release Mechanism 
in Dive-Bomb Attacks 

The Ju 88 was never meant to be a 
dive-bomber. The early prototypes 
were unarmed and were designed 
to rely on their speed, like the later 
British Mosquito, to avoid enemy 
fighters. But before this idea could 
sink in, the German Air Ministry 
decreed that the Ju 88 should carry 
defensive armament and be fitted with 
dive brakes. This effectively reduced 
the newju 88’s speed by 65 kilometers 
per hour (40 mph). During the war 
the Ju 88 proved itself an effective 
dive-bomber. This illustration shows 
the steps required in order to make 
a successful dive-bombing run. 
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I. Sturzflug 

Flugzeugfuhrer: 


Wenn sich Abkippmarken am Kuvi 
^or»d am Kanzelboden mit Ziel decken: 


Beispiel: Sturzflug in 50 Grad Neigung 
mit Sturzflugbremse ohneWind 

Es soil eine Flugelbombe (RAB Nr. 20) o.V. im Sturzflug 
aus 1000 m Hohe geworfen werden 

Alle Bilder zeigen die Endstellung! 


Nur fur den Dienstgebrauch 
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Last III am linl 

74 ETC 500/IXb 

75 250 kg-Bombr r 


30 MG 1 5 (mit Hulsensack) 

42 MG 15 (ohne Hulsensack,- verlangertes Vrsier!) 

91 Hulsenschlauch (anstelle des Hulsensackes) 

92 Hulsensack (on der Panzerschiirze befestigt, wird noch 
Hochkloppen derselben in don Leertrommelbehditer 
Nr. 48 entleert) 

93 Bruststiitze 


Last III am rechten 


85 ETC 500/IXb 

86 250 kg-Bombe 


Kanzel, Wanne 


1 RAB 

2 MG-Lagerung fur sfarres SchieGen 

3 ZSK -Zunder- Schaltkosten) 

4 Bomben-Wohlscholter 

5 Kuvi 2 (Kursvisier) 

6 Holterung for Kursvisierrahmen 

7 Zieifernrohr Lotfe oder BZG 2 
7o LRG 5 (Links- und Rechtsgerafj 

8 Sehschacht 

9 Kniepolster aufgekloppt 

1 0 Bordtosche for C-Stond on roster Wond dor Bodenwonne 

1 1 Bedienhebel for Blindschorfgestdnge 

1 2 Blindschorfgestdnge {Vollstondiger Verlouf: Siehe Sondordorstellung rechts oben) 

1 3 Bedienhebel fur Notabwurf 

1 4 Notabwurfgestdnge (Vollstondiger Verlouf: Siehe Sondordorstellung rechts oben) 

15 Bombenabwurf-Knopf 

16 Revi [RoDexvisier) mit schwenkbarer Grundplatte 

1 7 Bordtosche fur A-Stond (on rechtor Bordwond) 

18 Geponzerter Fiihrersitz ISiehe ouch Darstollung oben) 

1 9 Handkurbel fur Betdtigung dor Lastenraumklappen 

20 Gestdoge fur Betdtigung dor lostenroumklappen (Vollst. Verlouf: Sonderdarstellg. rechts oben) 

21 MG 15 mit Hulsensack (A-Slond) 

22 MG-Zurtung 

23 Sturzflug-Kipphebel (ouf Gerdtetisch) 

24 Kortentasche on der Riickwand des Fuhrersitzes I Siehe ouch neben- 

25 Trommellagerung hinfer Kortentasche on der Riickwond des Fuhrersitzes | sfehende Skizze 

26 Trommel on rechter Wond der Bodenwonne 

27 Trommel on linker Wond der Bodenwonne 

28 MG-Zurrung om abwerfbaren Toil der Bodenwonne 

29 2 Trommeln, Flugzeugmitte fur C-Schutzen (Deullich zu sehen ouf nebenstehender Skizze) 

30 MG 15 mit Hulsensack (C-Stond). Siehe ouch Skizze oben: Panzerung 

31 ZBK (Zundbotterie- Kosten) 

32 ZZG (Zunder-Zusotzgerdt) om Gerdtetisch 

33 Trommel on linker Bordwond 

34 Funkertosche 

35 Klappsitz fur C Schutzen (Siehe ouch nebenstehende Skizze) 

36 For.gnelz Verdeck' den Blick ouf 6 Trommeln fur C-Schutzen. FOr diese Trommeln 
nebenstehende Sonderdarstellung) 

37 Kosten fur 2 Trommeln fon der Itnken Seite des Glasdaches) 

38 Kosten fur 4 Trom'meln (an der Vorderseite des Funkersitzes in den FuGbodenfrdger versenkt) 
Siehe ouch nebenstehende Skizze 

39 Bordtosche on der Vorderseite cos Punkersitzes 

40 Trommellagerung on linker Bordwono 

41 Trommel ouf Gerdtetisch 

A2 MG 1 5 ohne HOk.n.od. VeHongeri.sVieier! 'B Stood) | ‘S'?*, 1 “V” J '" 

43 MG 1 5 ohne Hdlienwidt. VeridogerteeVisier’ 'h-Stand) I * o.hot.nd, Hel„n,d,lo„d,e 

l nebst Hulsensack on der ronzerschurze 

44 MG-Zurr- Riemen 

45 logerung fiir 3 Trommeln an Vorderseite a'es Leerirommelbehdllers (Nr. 48) 

'Siehe ouch nebenstehende Skizze) 

46 Anschlog fur Panzerplatte (fiir letztere cben Sonderdarstellung) 

47 Schwenkbarer Hulsensack 

48 Leertrommelbeholter on rechter Bordwond 

49 LLKP-2 (Linsen-Lafette) Panzerung derselben siehe Skizze oben 

50 Hebei fiir Behalterobwurf (am Gerdtetisch) 

55 C »»d; g« fiir Behalterobwurf (Vollstondiger Verlouf: Siehe Sonderdarstellung lechts oben) 


Nr. 52-73 Lastenraume und Zwisdhentrager 

52 Lostenraum I (zwischen Spont 9 und 12) 

53 Lostenraum II (zwischen Spont 12 und 15) 

54 Trog 4 

55 Trog 5 

56 Trdg-Rahmen 

57 Trdggerust-Zurrhebel 

58 Losten zu je 50 kg 

59 Notabwurf: Gerdleouslosung (Siehe rechts oben: Gesomtdarstallung des Nolabwurfgestdnges) 

60 Lastenraum-Klappe (Siehe Darstellung rechts oben und Erlduterung unter Nr. 60) 

61 Kegelradgehause i 

62 Gestdnge fur Kloppenbetdtigung Lostenraum I Siehe rechts ob.n Gesom.dorstellung 

63 Gestdnge fur Kloppenbetdtigung Lostenroum II I d#r ^ppenbetohgung 

64 Geriist 2, SchloB 50/X 

65 Fiihrungsrohre fiir die Losten der beiden Trdgs 4 

66 Notabwurfgestdnge fur Geriist 2 (Vergl rechts oben Gesomtdorstellung des Notobwurfgestonges) 

67 HeiGseile (Siehe Sonderdorstellung rechts oben und Erlduterung unter Nr. 67, 82-84) 

68 Doumenhebel (Siehe ouch Darstellung rechts oben und Erlduterung unter Nr. 68) 

69 Lost I om linken Flugel: Lastentrager-Verkleidung 

70 Lost I am linken Ftiigel: SchloGtroger 500/1000 (befindet sich seit Okt.1940 om rvchten Flugel) 

71 Lost I om linken Flugel: 1000 kg-Bombe (An deren Stelle konnte ouch hdngen: 250 kg-Bombe oder 
500 kg-Bombe oder Behdlter oder Luftmine (LMA oder LMB) 

72 Lost II am linken Flugel: ETC 500/IXb (Fiir Bombe zu 500 kg oder 250 kg) 

73 Abstiitzprotze 


L/ 1003 
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Ju 88 A- 1 and A-4 Gun 
and Bomb-Release Systems 



in* Rucksicht ouf 
welchen Stellan 
ISfen ubarhaupt 
konnen. 


tustxustande onf- 
nen Tail dor hiar 
Ling (vgl. KBA!) 


iouplzaichnung) 


werdan 


2 Trommaln 


Flugz*ugmift 


Fur C- Stand 


6 Trommaln 


Fur C- Stand 


[vgl Bomork. 


wntar Nr. 36) 


Nr. 77-84 (Niadrigara Nummarn In Obarainitimmung 

12 8lind*chorfg«»fang« — (Nur fur Mina!) Bawagungspfeila: Mina loll blind grmocht 
14 Nolabwurfgaildnga ■■ i; I (wirff gloidizoirig sdmtliche los"n out dam Rumpf und von dan 
Trognachan ob, olto ouch Min* und Baholtar!) Bawagungipfaila: Lallan sollan obgeworfen warden 

19 Baldligung dar Loilenroumkloppan Hondkurbal 

20 BatoNgung dar. Loilenroumkloppan: Getlange 

61 Baldtigung dar Lotlanroumkloppan: Kagalrodgahdusa mil Schnacka 

62 Baldligung dar Lotlanroumkloppan: Gejfdnge for Roum I | Bawegungtpfaila: Kloppan 

63 Baldligung dar Loitanroumkloppan: Getlange for Roum II | tollan geofFnel warden! 

50 BohfiFtor-Notobwurf; Habal (om Gardfalitch) 

51 ».hfflt.r.Notgbwgrf, Oolong. — 8.w.g u ng.pl.il.: B.Wl.r .oil obgt.oil.n w.rd.n 

59 Noiobwurf (Siahe Nr. 14 ): Trdgoutlotung 

60 ^dffna°t Um Kl0PP# tJ#d#f d * f b#id * n Lo * , • nr6u, "• h**' 1 ** 2 K'oPPenpoor*. &•><*• Rdume warden glaichzeilig 

67 Heifttaila. Die Nummariarung 1-6 [in dar Houplz.ichng. I-VI) an.tprich. dar toltdchlich.n Bezeichnung in d«r Mo, chine 

68 poumenhebel m.l Gatlonga fur Loti I. Bewirkl bei Zug dat Bohdltor-Abwurfgeitdng*, den Abwurf dat Behdltert 

69 Trdge?V^\u^ a ng WUr,0#,,Onfl *’ d *" AbW ° ff ^ i6W * iU ° m Lo *'* r ' ,r °9« r 1 ^"Oenden Loti Bomba, Mine. Behdllerj 

70 Schlolilrdgar 500/1000 (Nur oinor vorhondan, und zwor tail Oktober 1940 nicht mahr am linken 
tondorn om rochton flug*l ) 

72 ETC 500 (verwendbar in Lotian I, II, III) 

73 Abitulzproize 

77 LuFlmina (LMA odar LMB). Nur on Schlofllrdgar 500/1000 moglich (Siaha ouch Bamarkung Nr. 70) 

78 Loti I am rochten Flugel (Sioho hierzu Anderungtvermark bei Nr. 70 ) 

79 Loti II am reehten Flugel 

80 500 kg -Bombe on ETC 500 

81 250 kg-Bombe on ETC 500 

85 HniObocb Anwandung.bei.piel d.. H.iHb»sk>, S.il Nr 3 i.1 ib.r d.n Bod. nod, d.r Gob.l on, Spoinrod 
gazogen. Die Ruhaholiung dietet Sailt tlahl datholb laar. 

83 Seilfuhrung durch die Bordwond zum Heiftbock 

84 Seilfuhrung noch dar Gobal om Spornrad 


94 Abfangvorrichlung in linker Hohenflotta (Slallung dar 

Trlmmklappe wo. trend dat Sturzflugat ttark ubarlriaban dargatlalll ) 


( Auf dar Grolttafel isf die Schriff rot ) 


Ju 88 A-l u.A-5 
SchuB- u. Abwurfwaff e 


FI Ob 8-178/18 

Stand vom 2.1941 


J FM-Lehrmlttelabteilung, LM-Nr. 3092 


biiwucfca* •iAe«4'ct«*o XndarvAew baodbion wtd daroul knoMli ! 


The Ju 88 was a tactical bomber with 
a moderate range. Early versions of 
the Ju 88 were capable of carrying 
twenty-eight 50-kilogram ( I 1 0 lb) 
bombs in two fuselage bays. Externally 
the four big under-wing racks (located 
between the engines and fuselage) 
could carry a 250-kilogram (55 1 lb) 
bomb. Subsequent versions could 
carry four 500-kilogram ( 1 , 1 02 lb) 
bombs. The outer-wing bomb racks 
were cleared for 250-kilogram (55 1 lb) 
bombs. This illustration shows the 
crew’s armor plating along with the 
defensive armament, storage of 
ammunition and bomb-release 
mechanisms. 
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Abb. 41: Ubersicht der SchuBwaffenanlage 4 MG 17 


188 


GRAPHICWAR 


Complete Armament of He III H-5 (opposite, top) 

The most widely used bomber during the Blitz of England in the winter and spring of 
1 94 1 /42 was the Heinkel He 1 1 1 H-5. These aircraft carried most of the heavy bombs 
and parachute mines that fell on British cities. The He 1 1 1 H-5 was more heavily armed 
(with seven MG 17 machine guns and one 20 mm cannon) than its predecessors and 
was equipped with a single remotely controlled fixed machine gun in the tail. It also 
featured two external bomb racks capable of lifting a 1000-kilogram (2,205 lb) bomb. 



Overall View of Gun Installation in the Me 


I 1 0 (opposite, bottom) 


At the beginning of World War II the Bf I 10 was the most heavily armed twin-engine 
fighter in the world. The mix of four 7.92 mm MG 1 7 machines guns and two 20 mm 
cannon (the blast tubes can be seen underneath the four machine gun installation) 
provided a powerful battery for both air-to-air and air-to-ground missions. 


The 5 CM BK Cannon in the Me 4 1 0 (below) 

The BK 5 cannon was the heaviest caliber weapon carried by the Me 4 1 0. Its success 
rate against both ground and air targets was not very high. 



Abb. 14: Ubersicht 5 cm BK in Me 410 A-l/U 4 


1 5 cm BK 

2 V order e Luge rung 

3 Hintere Lagerung 

4 Kingmagazln 

5 Waffentrager 

6 Beach lag am Sitz- und Walten- 
trfiger 

7 Holmverstarkung 

8 lleiUrollen am Hits- uud Waflfcu- 
trager 

9 HeiBrollen am Hauptholm 

10 HeiUseilo 

11 lleiiloKen an der Waffe 

12 Aufbewuhrungarohr fur HeiOaeile 

13 Pneumatinche Ourtzufuhrung 

14 Pneumatischor Forderer 
13 Pneumatisoher Lnder 

15 Verkleidung 

17 Hiilaenableitung 

18 Beaching am Hauptholm 

19 Einbaublech 

20 Strebe 

21 Ziindumformer 

22 Steckerverbindung P 264/P 800 

23 Elt-ScliHltkasten 5 cm liK 

24 SZKK 4 

25 Kontrollampe P 267 (jetzt Soliau- 
zeichen am SZKK 4 ungeschlosaeu) 

26 Verteiler V 28 

27 Sohaltschiitz P 263 

28 Selbstachalter P 260. P 266 und P 3 

29 KG 13 B 

30 B-Knopf 

31 3 X EPD-101 A 


Anlage 1 
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MG 81 Z Machine Gun on Swivel Mounting (below) 

Taken from the Arado 196 A-5 Flight Manual, this illustration shows the MG 81 
machine gun on a swivel mounting. The MG 81 was the first aircraft machine 
gun installed by the Germans in twin mountings. Rate of fire was 1 ,200 to 
1,500 rounds a minute. 


Two-Color View Protection He 1 77 (opposite) 

These images show the very precise camouflage pattern to be applied to 
the He 177. 



1 Schwenkarmlafette 4 Vollgurt -Zufuhrung 

2 Schwenkgabel mit Visier 5 Hulsenableiter 

3 MG 81 Z 6 Hulsenschlauch 

Abb. 30. MG 81 Z auf Schwenkarmlafette SAL 81 Z 
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Vergleichstafel 7 

Besondere Merkmale 

Flugzeuge - (See) 


MaBstab 1 : 300 

Flugboofe 


Cant Z 501 1 

BV138 4 BV222... 

.7 

Lerwick 2 

Do 24 5 Do 18 

.8 

Catalina 3 

(Consolidated) 

Sunderland ... 6 Do 26 ... . 

. 9 



Aircraft Recognition Service Part 3 Comparison Plates 
Seaplanes/Flying Boats 

Every air force produced aircraft recognition booklets. This German example highlights 
the many and varied flying boats used by both sides. 
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IS Hupplung 1 FalluhirmbrerntfarCt 
Wtuppiungt StgUuhlepa l aufgebrothe* OargeUrm I 
17 Man erunge* 1 obgeieg't Srklfppe" 1 1 Segeiaeblepa I 
ULScAJfppetr ftaffkhnkt 

1i Han4l»<h f Nappe m>t SckneHeerubtab abftnammen) 

KipamraN 

tUtiegal t Spamftsftfe*u*g leatnegett > 
tlSpomralfabbi 
II IC FtN tr rtrf bt 

HAauhlag tw Begrentuag 4 Dur(kf*4mng I nur be* MMZ-feMer^rebel 
IS Sehmutifaager 


l Bahrgerutt- VerkletOung 

2. tiff- ScMoi fabgebrecken dargeiteltt) 

X tkBft S'kafthebel 

4 Kupfilung f iegeluhlepp 

5 Ek*fr Nob* f Teh fame 
4 ichutxrvhr 1 rffkfr Mabel 
7. Zlektr Mabel 1 HeMScMoB 
$. Sebuhrahr f Hektr Mabel 

f Zugte*1 t AutUmken 4er Nwppiuag f Segeittblepp 
1C Sthvttrabr f Zvgietl 
It Bahrgervaf 
tLLagervng 1 Verkie*4vng 
1SSe*1enru4er 

f* fferkkuppiung 1 Tblefamle 


Ju 52 Tail Wheel Assembly (above) 

Early versions of the Ju 52 had a tailskid, but because of the poor 
airfield conditions usually encountered by the Ju 52, a tail wheel 
was soon introduced.This greatly improved maneuverability on 
the ground. 
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Pm 
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■f t S ft n bm k gtmmf r 


Ju 52 3 mg 8* 

SchUpp-Sporn 6000 

fl Ob 8 208/1 


M 1*11 



Gnome-Rhone 14 M Engine 

(below) 

This fine study of the French Gnome-Rhone 
14 M engine is found in the Hs 129 aircraft 
manual. The Gnome-Rhone was chosen to 
power the Hs 1 29 after the Argus 4 1 0 proved 
unreliable and did not develop the expected 
horsepower. Because large numbers of the 
700 horsepower (522 kw) Gnome-Rhone 
were available, it was decided to modify the 
Hs 1 29 as quickly as possible to use the 
bigger and more powerful radial. 
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DB 601 E Transparent 
Presentation 



This is the first page of a transparent 
presentation of the DB 60 1 engine. As 
you turn the pages, the inner workings 
of the DB 60 1 engine are revealed. The 
DB 60 1 powered the Bf 1 09 single-seat 
fighter and the twin-engine Me 1 10, 

Me 2 1 0 and Me 4 1 0 series of fighters. It 
had a remarkably clean and uncluttered 
design and was an excellent example 
of precision engineering. Because the 
DB 60 1 gave out a distinctive clattering 
sound when accelerating for takeoff, 
pilots described it as “Thor’s Anvil.” 
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Jumo 21 1 Engine Cross-Section 


The Jumo 2 1 I was a twelve-cylinder 
inverted-Vee liquid-cooled engine with 
direct fuel injection and two-speed 
superchargers. The B- 1 engine was rated 
at 1 ,200 horsepower and powered the 
Ju 88 and He 1 1 1 twin-engine bombers 
and the single-engine Ju 87 Stuka 
dive-bomber. 
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Kurbelgehausedeckel 

Lagerbugel 

Queranker 

(niemols losen) 


AnschluG fur Kuhlstoff 
Ausgleichsleitung 


Laufbuchsen-Gummiringe 
mit Leckbohrung 

Einfullstutzen fur Kuhlstoff 


Laufbuchse 

(mit Kuhlstoff umspult) 


AuslaBventil 


EinlaRventile 


Ventilfedern 


Schwinghebel 


Ladeluffkandle 
Abstellfufi 
Einspritzpumpenantrieb 


_ 





Kuhlstoffbehdlter 


Kuhlsfoff- 

Sammelkanal 


Olabstreifringe 
Kolbenringe 
Zundkerze mit Kabel 


Laufbuchsen-Zuganker | sinnbildlich 
Zylinderkopfschraube J ges<*ni»en 

Natriumfullung 
im AuslaBventil 

AuslaBventil - 
fuhrungsbuchse 


Kurbelgehause-Entliiftung 


Einspritzduse 


AbstellfuB 


Dusenleitung 
Kraftstoff-Entlufter 
Ladeluft fur Gemischregler 


JUNKERS FLUGZSUG- UNO -MOTORENWUKi 
AKTIENGESELLSCHAFT • OESSAU 


JUM0 211 Bu.D 

QUERSCHNITT 


IEHRMITTEI-NR. 9. 47. 208. 102 
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Schmierstoff- 
Ruckforderpumpe 


Jumo 2 1 I Power Plant (right) 

Aircraft engines of World War II not only 
had to provide enough power for flight; 
they also had to provide electrical and 
hydraulic power along with direct energy 
to drive pumps and superchargers. This 
diagram shows the many gears and 
clutching mechanisms found in the 
Jumo 21 I engine. 


Ju 88 Firewall (below) 

If the Jumo 2 1 I engine were removed from 
the wing of the Ju 88, this is what one would 
see. The firewall is a fire-resistant transverse 
bulkhead isolating the engine compartment 
from other parts of the wing structure. 


Kolben 


Rechte Nockenwelle 


Linke Nockenwelle 


Einspritzpumpenwelle 


JuSS A-+ 


Untersetzungs- 
getriebe 


Luftschrauben 
Welle 


Kurbef 


» 
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Generotorantrieb 


Doppelgeber- 
Antrieb . 


Drehzahlgeber 


Laderlaufrad 


AnlaBklaue 


A Hohen - Boden- i|l 
f Laderstufe 

F \ 

' Antrieb fur autom. 
Luftschraobenregler 


Fliehkraftkupplung 


Zundmagnetantrieb 


Kuhlstoff- s 
pumpenantrieb 


Sdimiersfoff- 

Druckpumpe 


Presser-Sogpumpen- 
Druckolpumpen -Antrieb 

Doppelgeberantrieb 


JUNKERS FLUGZEUG- UNO -MOTORENWERKK 
AKTIINGISEILSCHAFT • OISSAU 


JUMO 211 Bu.D 


TRIEBWERK 

LEHRMITTEL-NR. 9. 42. 208. 104 
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Pumpenentluftung 
bei Auffullung 


Kuhlstoffpumpe 


Entluftung 


Saugventil 

Oberdruckvenfil 


Einfullkopf 


^ Doppelventil 


Entluftung 


bei Auffullung 


im Betrieb 


zum Pumpen- 
ablaftstutzen 


Zylinderkopfe 


Laufbuchsen 


Wasserleiste 


KuhlerablaBstutzen 


Nebenstromleitung 


JUM0 211 Bu.D 

KUHLSTOffKRiISLAUF 


IEHRMITTEI-NR. 


Schmierstoffbehalter 105 111 
Behalterfullkopf 
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Sickerleitungen 
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Ausgleichsbehalter 
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Jumo 21 I Coolant Circulation (left) 

When fitted to theju 88, the liquid-cooled 
Jumo 2 1 1 engine had the appearance of a large 
air-cooled radial. This was because of the 
circular engine and oil radiator mounted on 
the front of the engine. Airflow was controlled 
by gills as in a radial engine. This cutaway 
diagram shows the plumbing involved in a 
typical liquid-cooled engine. 


Ju 188 Oil System Engine 

BMW 80 1 (below) 

Both the Jumo 213 liquid-cooled engine and 
the BMW 801 radial air-cooled engines 
powered the Ju 1 88. This diagram illustrates 
the oil tanks and distribution system required 
for the BMW 801 engine. 
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13 

Schmierstoff- Pumpe 

19 

Olkuhler 

28 Schalter fur Vorratsmessung 
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Ju 88A-4 Electrical Installation (left) 

Generally speaking, the German Luftwaffe’s 
electrical aircraft systems were far better than 
those of the Allies. By the second half of the war, 
the Allies had shown considerable improvement 
and were producing systems as good or better 
than the Germans. 


BMW 323 Radial Engine (below) 

The Fw 200 Condor was powered by four BMW 
323R-2 Fafnir radial piston engines. This diagram, 
taken from the Spare Parts List Manual of the 
Fw 200C version, shows the access panels open 
to reveal easy access to the engine itself. 
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UNITED STATES 


EMERGENCY HYDRAULIC ACCUMULATOR 1 



B-I7F Familiarization 
and Inspection Manual 
for the B-l 7F 


The lavishly illustrated cutaway drawings 
of the B- 1 7F on this page and the next 
represent some of the best work done 
by illustrators during World War II. 

The artist is unknown, but his work is 
exemplary. These drawings focus on 
the forward armament and the pilot’s 
compartment and would be used to 
familiarize new crews with the structure 
and various systems found in the B- 1 7. 
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BOMB HOIST BRACKET 

FITS ON EITHER BOMB RACK AS SHOWN HERE. 
B-I7F IS EQUIPPED WITH ONE HOIST BRACKET 
BECAUSE THERE IS ROOM FOR THE OPERATION 
OF ONE HOIST BRACKET ONLY. 
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STRUCTURE FIGURE 8— SUB-ASSEMBLY BREAKDOWN 


B- 1 7 Sub-Assembly Breakdown (above) 

During the World War II the B- 1 7 underwent thousands of modifications, 
but the basic design never changed. The wing, for example, was exactly the 
same on every model. The biggest change to occur was the lengthening of 
the fuselage to accommodate the tail gunner’s station. This led to the 
design of the distinctive and large dorsal fin, which not only strengthened 
the rear of the aircraft but also increased it stability. 
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Comparison B- 1 7, B-29, 
and B-24 (below) 

America’s three principal strategic bombers. 
Compared to the B- 1 7 and B-24, the B-29 
was twice as heavy and had close to double 
the takeoff horsepower. Its range and 
bomb-carrying ability made it a “true” 
strategic bomber. 
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1 Bomb Sight 

2 Bomb Release Quadrant 

3 Nose Gun — .50 Cal. 

4 Bombardier-Navigators Seat 

5 Heater £ Defroster 

6 Flying Suit Heater Plug 

7 Compass, Magnetic 

8 Drawing Board 

9 Alarm Bell 

10 Pitot Tube 

I I Navigators Dome 

12 Navigators Radio Compass Ind 

13 Map Case 

14 Confidential Locker 

15 Navigators Table 

16 Parachute Stowage 

17 Ammunition Stowaqe 

18 Automatic Flight Control 

IQ Nosp \A/hp<?l Doors 


20 Nose Wheel 

2 I Pilots Rudder and Brake Controls 

22 Pilot's Pedestal 

23 Pilot's Seat 

24 Pilot's Control Column 

25 Instrument Panel 

26 Co-Pilot's Sun Visor 

27 Feathering Controls 

28 Hydraulic Accumulator 

29 Batteries 

30 Anti-icer Fluid Tank 


Figure 61. Cut-Aw 
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Cutaway Fuselage 
of the B-24D 



sajROwj 


3 1 Auxiliary Power Unit 

32 Tool Kit 

33 Heater, Radio Operators 

34 Radio Operators Seat 

35 Transmitter Tuning Units, Stowage 

36 Thermos Jug 

37 Fuel Sight Gage 

38 Generator Switch Panel 

39 Martin Power Driven Turret 

Two .50 Cal. Guns 

40 Life Raft 

41 Radio Receivers, Command 

42 Winq Self Sealing Fuel Cells 

43 Bomb Bay Auxiliary Self Sealing 

Fuel Cells 

44 Fuel Pump 

45 Bomb Release Unit 

46 Bomb Racks 

47 Bomb Bay Doors 

48 Safety Cord 


49 Fuel Transfer Pum 

50 Oxygen Tanks 
5 I Sense Antenna 

52 Loop Antenna 

53 4.5 Flares 

54 Bomb Hoist 

55 Lower Turret Well 

56 N.8 Flares 

57 Armor Plate 

58 Side Gun Mount 

59 Tail Turret Ammunil 

60 Wind Deflector C( 

6 1 Ammunition Stowa 

62 Armor Plate 

63 Flare Chute 

64 Engine Work Platfc 

65 Drift Flares 

66 Camera Mount 

67 Entrance, Camera I 

Gun Mount 

68 Automatic Flight ( 

69 Turret Actuating I- 

System 

70 Engine Covers 

7 1 Consolidated Hyd 

Turret Two .50 


The B-24D model was 
the first Liberator 
variant to make it into 
mass production. This 
cutaway drawing shows 
the early version with 
a single machine gun in 
the ventral gun position. 
Later versions were 
equipped with a 
retractable ball turret. 
There were 2,722 D 
models built. 
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11. Inboard Wing. 

12. Outboard Wing. 

U. Loading Edge Inboard Wing. 

14. Loading Edgo— Inboard Wmg. 

15. Loading Edge — Inboard Wu>g. 


16. Loading Edge— -Outboard Wing. 

17. Wing Tip. 

35. Aileron. 

41 *. Fuaelage— Forward Preaauriied Cabin. 

42. Futelage — Bomb Bay. 

43. FuMlago— Wing Gap Encloauro. 

44 A. Futelage— Aft Prettunaed Cabin. 

44B. Futelage — Non-Protturiied. 

45. Futelage — Tail Gunner’t Endoture. 


Main Alighting Gear. 

Note Alighting Gear. 
Nacelle— L. H. Inboard. 
Nacelle— R- H. Inboard. 
Nacelle — L. H. Outboard. 
Nacelle — R. H. Outboard. 
Engine — L. H. Inboard. 
Engine — R. H. Inboard. 
Engine— L. H. Outboard. 
Engine — R. H. Outboard. 


■ 1. Stabiliaer. 
82. Elevator. 

|4. Dortal Fin. 
85. Vertical Fin. 

87. Rudder. 


Figurt 3— Major Ammbly Breakdown (Explode Vim) 


B-29 Major Assembly Breakdown (above) 


Immediately after the attack on Pearl Harbor a massive 
B-29 manufacturing program was organized. Huge plants 
were built across the United States. Major components 
were manufactured in over sixty new factories. The 
engine nacelles, which were as big as the P-47 Thunderbolt 
fighter, were built at a new plant in Cleveland, and final 
assembly was organized at three of the world’s largest 
buildings — Bell at Marietta, Martin at Omaha, and Boeing 
at Wichita. A fourth line was later set up by Boeing at 
Renton. 


Ford B-24 Breakdown (right) 


Ford B-24 Assembly Breakdown Diagram. During the 
war the Ford Plant at Willow Run, near Detroit, produced 
an astonishing 200 B-24s a month, plus 1 50 sets of parts 
for other assembly lines. 
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Armament & 
Fields of Fire 


OF FIRE 




This book was produced by the 
Material Center Experimental 
Engineering Section of the U.S. 
Army Air Force. It contained 
drawings of the various German 
aircraft in service with three 
angle views showing the areas 
of defensive fire. 


/btfi antd, (nj 


MATERIEL CENTER 
EXPERIMENTAL ENGINEERING 
SECTION 

WRIGHT FIELD - DAYTON, OHIO. 
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RESTRICTED 



Gunnery missions are acid tests of your abil- 
ity as an airplane commander. No other single 
type of mission places such a high demand on 
your ability to coordinate and control your 
crew, nor so closely approximates the problems 
you meet on every combat mission. Your ob- 
jective on gunnery missions is maximum train- 
ing with maximum safety. 

Preparation 

You, as airplane commander, are responsible 
for seeing your entire crew is briefed and that 
the members understand each gunnery mission. 
All members of your crew must be present and 
must give their undivided attention to the brief 
as it is delivered. 

Gunnery mission briefs cover all normal 
items, such as target regulations, route to be 
flown, weather, etc., and particular emphasis is 
placed on fire control instructions. 

Supervision 

Your ship’s gunnery officer is usually your 
bombardier-navigator. He is assisted by your 
armorer-gunner. In addition, on all gunnery 
practice missions, you carry a gunnery instruc- 
tor who also assists yoyr bombardier-navigator. 
This team is responsible to you for the safe and 
efficient conduct of all details of a gunnery mis- 
sion. They supervise the installation, adjust- 
ment and loading of all guns. They act as trou- 
ble-shooters and advisers during flight. They 
supervise the proper clearing and stowing of 
all guns after firing is completed before leaving 
the target area. They supervise the dismount- 
ing, return, repair, and cleaning of all guns. 
They see that all brass and unexpended am- 
munition is returned to the armament section, 
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POWER SUPPLY 24 VOLTS- 


•SIGHT 


-TO SIGHT 


AZIMUTH DRIVE CABLE - 


, ELEVATION 
5RIVE CABLE 


•N6 SIGHT 


LOOKING FWD. 


REVOLVE CONTROL HANDLE 


HI SPEED SWITCH 

TRIGGER SWITCH 

SAFETY SWITCH 

■GUN CHARGER SWITCH 
-MAIN POWER SWITCH 


ABOUT THIS AXIS TO MOVE 
GUNS IN ELEVATION 


CONT ROLLER AND SWITCH 
( MOUNTING BRACKET 


ROTATE CONTROLLER ABOUT 
THIS AXIS TO MOVE TURRET 


*N AZIMUTH 


CONTROLLER 
ARM STOP 


RELEASE KNOB- 


HINGE STOP- 


CONTROLLER ARM CABLE 


FIGURE 




c °ntrolled 


■^MUN/riON. 

CONTAINER 


housing- 


LOADING 


B-26 Gunnery 

(opposite) 

The B-26 was the most heavily 
armed medium bomber of the 
war. In this diagram there are 
twelve .50-caliber machine 
guns, the same number as on 
the B-I7G heavy bomber. 
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B- 1 7 Chin Turret Controls (top) 
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The Bendix chin turret was the only remote-controlled 
turret mounted on the B- 1 7. It was the bombardier’s job 
to man the guns while sitting in what was the most exposed 
part of the aircraft. Attacking enemy pilots had the luxury 
of being protected by an engine and a bullet-resistant 
windscreen directly in front of them. For the bombardier 
manning the front guns, the only hope he had was that his 
shots were more accurate than those of his enemies. 

The Bendix turret was one of the best examples of American 
engineering and design. Bendix was asked to produce a 
turret that could fit onto the front of the B- 1 7 without 
impeding the work of the bombardier. In just a few short 
months Bendix had prototyped a powered twin-gun turret. 


AN EVALUATION OF DEFENSIVE MEASURES 
TAKEN TO PROTECT BOMBERS FROM LOSS 
AND DAMAGE, NOVEMBER 1944 


B-17 Chin Turret Loading 


“The B- 1 7 is apparently particularly 
vulnerable to nose attacks which are level 
or high, perhaps reflecting the inability of the 
chin turret to fire higher than 26 degrees 
above the horizon, and inability of the upper 
turret to depress below 5 degrees.” 
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External Armament 
Control System (left) 

The P-6 1 B version of the Black 
Widow was equipped with four 
wing pylons stressed for drop 
tanks or bombs. By the time the 
P-61 entered service in Europe in 
mid- 1 944 the number of German 
aircraft roaming the night skies 
were few and far between. The 
new P-6 1 was soon used in the 
night intruder role, attacking 
enemy rolling stock and fixed 
positions. The Pacific theater, 
however, provided more action 
for the P-6 1 . There it racked up 
an impressive score of Japanese 
bombers and fighters. 


1. Tunnel Support. 

2. Pulley Yoke. 

3. Type B-7 Bomb Shackfe. 

4. Fuaea. 

J. Arming Wire. 

6. Bomb Bay Doora (Open). 

7. Catwalk. 

8. Bomb Sling. 

9. Cam Slot. 

10. Type AX-J Auxiliary Box. 


zS 

SQ 


Figure 589 (Sheet 2 of 3 Sheets) — Bomb Hoisting Diagrams 


1 1. Selector Bar. 

12. Bomb Rack Rail. 

13. Bomb Door Actuator. 

14. Bomb Door Drive Gear Box. 

13. Bomb Door Limit Switch. 

14. Bomb Hoiat Motor Drive. 

17. Wing Front Spar. 

15. Bomb Hoiat Bracket Support. 

19. Selector Bar Actuating Rod. 

20. Bomb Rack Support Beam. 

21. Pulleya at Yoke Holea. 
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Hoisting 1000-Pound Bombs 

(opposite) 

The B-29 was equipped with two enormous 
bomb bays. The long, tall bays had their own 
bomb-hoisting winches to facilitate loading. 
Internally the B-29 could carry up to 20,000 
pounds (9075 kg). 


A Message forYou — 
from the B-29 Gunner’s 
Information File Manual (below) 

This illustration shows a B-29 in formation with 
a Lockheed P-38 Lightning. These two aircraft 
never operated together. Although a long-range 
fighter, the P-38 was never used as an escort 
fighter for the B-29. That role was filled by the 
single-engine P-5 1 Mustang. 



This Information File is your book and is de- 
signed to aid you in becoming better acquainted 
Jvvith the CENTRAL-STATION FIRE-CONTROL 
SYSTEM on the B-29 Bomber. It will aid in qual- 
ifying you to assist the C. F.. C. specialists per- 
form their ground maintenance and check duties 
on the System and its armament. Furthermore, it 
will enable you to determine whether the required 
armament, maintenance and ordnance inspections 
have been met by the personnel assigned to do 
that work. 


You will find check lists and procedures in the 
text, which you may follow to assure yourself 
that everything in the CENTRAL-STATION 
FIRE-CONTROL SYSTEM is in perfect operat- 
ing condition before you go into combat. In addi- 
tion, there are lots of tips and suggestions which 
are important to your job as a gunner, so use them 
and here’s luck. 


Know Your Equipment 
and How to Use It 

Remember, " The Pilot takes the plane up, but, 
the Gunner keeps it up.” 

RESTRICTED v;?/;-..... 


GRAPHIC WAR 




UNITED STATES 


7 





INCREASED range 

Fire range is increased to ■. 

Power « effective beyond t 
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duration of attack 


stconJs 


170 YDS. 


German and Japanese head-on attacks on Allied 
bombers were among the most effective but 
difficult methods to shoot down a four-engine 
bomber. The closing speeds were so high the 
attacking fighter only had two to three seconds 
of firing time at close range.The defending 
gunner could open fire at a much higher range, 
but he too only had a few seconds in which to 
score any hits. 


Increased Range 


The B-29’s armament consisted of twelve .50-caliber 
(12.7 mm) machine guns in four remote-controlled 
turrets and one manned tail turret. It was the gunner’s 
responsibility to utilize his guns to maximum effect. 
Causing a fighter to break off his attack early or before 
he had a chance to open fire was just good as shooting 
him down. Knowing when to fire was a critical factor. 


ON NOSE ATTACKS open fire at longer range be- 
cause of the extremely high relative speed between 
your bomber and the fighter. Fire to kill at 1,400 
yards. You will have to be plenty sharp on these 
attacks because in some cases the relative speed 
will be as high as 1,000 feet per second. This 
means that the duration of the attack will only 
be approximately 31/^ seconds. Brother , think that 


over! 
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Some Possible Combinations of PRIMARY and SECONDARY CONTROL 



Primary and Secondary Control B-29 

The B-29 was equipped with a revolutionary fire control system. 
Using an analog computer, the system was set up so that the central 
(upper) gunner controlled both upper turrets, the left and right 
gunners operated the lower rear turret, the bombardier manned 
the lower forward turret, and the tail gunner (in his own pressurized 
compartment) controlled the rear turret. The genius of the system 
was that it allowed the gunners to override the system and assume 
control of the other turrets when required. 
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SINGLE ENGINE JAP 


WHEN SEEN HEAD-ON, JAPANESE SINGLE-ENGINE AIRCRAFT GENERALLY APPEAR TO HAVE ROUND NOSES. 
WING IS ALMOST ALWAYS SET LOW, WITH EVEN DIHEDRAL FROM THE ROOTS (i.e., NO BREAK IN THE WING) 


IN CONTRAST To 
THAN LOW. A PR 









TWIN ENGINE JAP 


SINGLE FIN AND RUDDER SET ABOVE A LOW, FL'AT TAILPLANE ARE CHARACTERISTIC OF ALL JAPANESE TWIN- 
ENGINE AIRCRAFT SEEN IN HEAD-ON VIEW. THE WING POSITION USUALLY RANGES BETWEEN MID AND LOW 





EITHER TWIN Fife / 
BOMBERS AND =IG 



A-26 


JAP VS. U.S. 


NATIONAL CHARACTERISTICS ARE NOT A NEW SYSTEM CHART POINTS OLT C 
RECOGNITION TRAINING BUT ARE A SUPPLEMENTAL JAPANESE COMB A 
TO UNDERSTANDING ENEMY AND OUR AIRCRAFT. FOLLOWED IN LA R | 
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SINGLE ENGINE U S. 


THEIR JAPANESE COUNTERPARTS, MOST U.S. SINGLE-ENGINE PLANES ARE MORE MID-WING 
ROMINENT WING BREAK IS ALSO CHARACTERISTIC OF MOST U. S. CARRIER-BASED TYPES 



TWIN ENGINE U.S. 


AND RUDDERS OR A DIHEDRAL TAILPLANE ARE CHARACTERISTIC OF ALL U. S. TWIN-ENGINE 
JHTERS EXCEPT THE NEW F7F TIGERCAT. HIGH (SHOULDER) OR MID-WING PREDOMINATES 



U.S. Army 
Navy Journal 
of Recognition 

The U.S. Army Navy Journal of 
Recognition was the equivalent 
of the British Aircraft Recognition 
Journal. Published monthly, it 
not only covered aircraft, but 
ships and armored vehicles 
as well. This is an examination 
of the head-on views of the 
various fighters and bombers 
doing battle in the Pacific. 


GENERAL DIFFERENCES IN U. S. AND CONTRASTS IN BEAM AND PLAN VIEWS. THE CHARTS ARE 
IRCRAFT SEEN HEAD-ON. IT WILL BE A DETAILED FOLLOW-UP TO THE OUTLINE OF NATIONAL 
ISSUES BY DIAGRAMS ILLUSTRATING DESIGN STYLES THAT APPEARED IN THE MARCH JOURNAL. 
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HAP FIGHTER 



SPAN-36' 6" 
LENGTH-29' 7" 

MAX. WEIGHT-6,200 


SQUARE TIPS 


RESEMBLES ZEKE EXCEPT FOR 
SQUARE WING TIPS 


HIGH SET COCKPIT ENCLOSURE 



POINTED TAIL 


RANGE IN MILES 500 

40,000 


2000 



2500 


SPEED IN MPH 100 

MINS. OF CLIMB S 
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SLIGHTLY CURVED 
BLUNT TIPS 


OSCAR Mk 1 fighter 

. SPAN— 37' 7" 

LENGTH-28' r 

— MAX . WE1GH T-6,1 50 
elevators have 

V SHAPED CUT-OUT 


RADIAL ENGINE 


SMALL COCKPIT 


ANGULAR EDGE 
CORNER ON FIN 


tapering fuselage 


straight leading edge 


RESEMBLES NASS SK*I SO. WW®* 


■NQ8MM CRUliiNQ speed 


GROUND \S 
SFtH) IN MPH 100 


SMALL ROUNDED 
RUDDER 
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a.™»»m CRUISING speed 
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Aircraft Profiles in the B-29 
Gunner’s Information File 

The B-29 Gunner’s Information File included 
a number of enemy aircraft identification 
profiles. Although the B-29 did not see 
service in Europe, this manual contains 
more German aircraft profiles (six) than 
Japanese (two). 


FW 190 FIGHTER 


RECTANGULAR 
NARROW TAIL PUNE 


TAPERING FUSELAGE 


SPAN— 34' 6" 
LENGTH-29' I" 

MAX. WEIGHT-10,350 




/4 

A 



30,000 


20,000 


10,000 
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By the time The B-29 Gunner’s Information 
File was issued, the German fighters 
described in the identification section 
were either a failure (Me 2 1 0), or used 
in another role for which they were 
not designed (night-fighter, Me I 1 0), or 
considered second-best in performance 
as compared to the newer Allied fighters 
(Me I09G). 


ME 210 


FIGHTER. LIGHT BOMBER 

SPAN — 53' 9" 

LENGTH-40' 3" 

MAX. WEIGHT-24,750 


“BULGED" GREENHOUSE 
FORWARD 


RANGE IN MILES 500 

_ 40,000 

“ 30,000 
z 

“ 20,000 
^ 10,000 


1000 


1500 


2000 


GROUND 










CRUISING SPEED 

”* n 

WmJf : 

■HMB 


!§s # 

if/ 

* 


2500 


200 


WINS. OF CLIMB 

GIF 7-8 


300 


10 is 

Normal performance as fighter las of Sept. 431 


ME 109G FIGHTER 



SPAN-32' 7 " 
LENGTH-29' 4" 

MAX. WEIGHT-7,230 


ROUNDED TIPS 
SQUARE TIPS 
ON ME 109E 



TWIN RADIATORS AND 
OIL COOLER UNDER WINGS 


SMALL FIN & RUDDER 


LOW COCKPIT 


RANGE IN MILES 500 

40,000 


1000 


1500 


2000 


2500 


30,000 



GROUND 

SPEED IN MPH 

MINS. OF CLIMB 
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S 10 15 

Wing guns reduce : speed 25 mph, 
service ceiling 1000 ft., climb 8 /<> 




500 

a 
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ALTITUDE IN FEET 


ME no LONG RANGE - NIGHT FIGHTER 



SMALL OVAL 
TWIN RUDDERS 



RANGE IN MILES 500 1000 1500 2000 2500 

40.000 

30.000 

20.000 

10,000 

GROUND 

SPEED IN MPH 100 200 300 400 500 



MINS. OF CLIMB 


10 15 


20 25 
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WEFT Is a System for 
Aircraft Identification 

WEFT — Wing - Engine - 
Fuselage -Tail was a system 
designed to help ground and 
naval personal quickly identify 
both Allied and enemy aircraft. 
This system may have worked 
well for the person on the 
ground, but for pilots in the air 
identifying enemy troops on 
the ground was a haphazard 
effort at best. During the 
Allied campaign in Tunisia it 
was not unusual for ground 
troops to be attacked by their 
own aircraft. It got to the 
point that Allied aircrew were 
regularly fired upon by their 
own troops and said that 
WEFT meant “Wrong every 
fucking time.” 
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NGINE 


Types 


F 


USELAGE 


AIL 


Types 


Shapes 


Types 


Shapes 


fl ■ - ftf 


long and thin j 


Other Identifying 
Characteristics 


Position 


long ranopy and 
mad landing gwa 


Pc 




tam lumlot* I . 
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IS A SYSTEM FOR 
AIRCRAFT RECOGNITION 


r of diffmiti Hkiraft »!#- 
lira I ruhtvm «f tffftn 
I««hJ, hn»n«, hy tenmlnft 
fUFWI Mkt thlpes chwuv 


tastnikw* 
flrtWf# fmtml m »fi 

n»c\V?l-r«mwm 

J Tbfc mi pAiTiill 

tlH'l >.d »t» **• 


«ioiM«ti>in lliew fr«t in-* ml noli nm ffcr futfoncMv of 
i «wj(m *ml hi*t tfc* pbtw i<twi h» dnmntiMl totn when 
rr»f f d twi%*nw t»'vtgn** t* dtfffcuhio M *. ?«t th« type «d 

nj.tuvin tfnr5v.it* <V»r»ttn«i. dHtatfw* from (mump, »smJ pm- 


> iyjn» ’ 


“« *«> tall tpmttwi cun m.»»i rwo-idv *c*. *IW«' fatcww «*»*? jfMrlwmtfuV 

10.14111/ »• «»i dearth* *|UULU •**■! fOtw) T 1 »U trd«rm«**nn i« *i<w f» carry 

mi» i. I rant * . ««niWrMtv*n >4 the w* mil tire t uuMmcMm^ 


GRAPHIC WAR 







UNITED STATES 


Zeke 52 



The Technical Air Intelligence Unit was the primary evaluation formation 
concerned with flying captured Japanese aircraft. They also produced a 
wealth of visual information on dimensions, performance, and armament 
and armor protection. This information was made available to aircrew 
and ground personnel. 


1 02D-S 

ZEKE 52 


FIELDS OF FIRE EXHAUST FUME PATTERNS 



REAR VIEW 


Auxiliary gas tank 


Jcttisonable 


FORWARD 
GUN “B" 

1 x 20 mm. 

I x 20 mm. & 
1 x 13 


FORWARD GUNS "A" 

2 x 7.7 mm. or 2x13 mm. 



LEGEND 
Fuel tanks, unprotected 
Fuel tanks, self-sealing 
Oil tanks, unprotected 
Oil tanks, self-sealing 


VULNERABILITY 



GUN XT 

1 x 20 mm. or 
1 x 20 mm. & 
l x 13 mm. 


TACTICAL DATA 
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0MWCIEBS7KS 

cuw-cnmm 


1020-3 



S * rvi " 35,100 


ZEKE 52 

w * mifT 

ft, *» Fighter 

DMie "' 1 ° n o Model 52 

mts “Wshl 4 Ma kaJiaa 

*0tin„ 1 Cr „ x 

Construction All Jfetal 




fuel 







__WWO«IONS 

J Spmn 36 , i» 7 

tfelgt . 9?27 Un *' h 29.8- , 

■ -Jfo «r«. 2 30 ,„ .. 


• been obtained in 



BATE March 


1945 



102C-4 

ZEKE 32 (HAMP) 




BOTTOM PLAN VIEW 



Hit "A taJI aer.jo,*, 

. .-.rl 







— ^ 

« OoH 1 



Ut' ? — 

k — 


51 DE VILW 







mmSmSm 
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Radius of Action Is Navigator’s Problem (below) 


The navigator was a crucial member of any aircrew. His ability to guide 
the aircraft to the target and home again without wasting fuel often 
meant the difference between life and death. The art of determining 
the geographical position and maintaining the desired direction of an 
aircraft relative to the Earth’s surface was a critical function. 



“NAVIGATOR GOONEY" THOUGHT HE KNEW HIS D. R. 
WAS SURE THAT HE WOULD NEVER GO TOO FAR 
BUT ALAS FOR GOONEY WHEN THE FUEL RAN OUT 
THERE WAS NOTHING BUT OCEAN ROUNDABOUT. 


■■MB 


RAVIUS OF ACTION IS NAI/A 


MM 


mm 


v.- 
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NORMAL OPERATION 




AIR POSTER SERIES 

training aids division 


YWPf MATS THE ONL V 
PLACE you CAN HEAP 
PIPINCf ATAUf 


restricted 


If You Hear Gunfire... 

(above) 

The U.S. Army Air Force Training 
Aid Division produced numerous 
posters highlighting the different 
dos and don’ts of fighter versus 
fighter combat. Most of the pilots 
who were shot down during 
the war never saw the aircraft 
responsible for their demise. 

This poster was designed to 
address that problem. 

Section 2: Normal 
Operation (right) 

Before every flight it was the pilot’s 
responsibility to do a visual check 
of the aircraft. 


1. CHECK PITOT COVERS AND TAXI PATH 

2. GET CHECK LIST AND LOWER WING FLAPS 

3. CHECK LEFT MAIN GEAR 

4. CHECK LEFT AILERON AND FLAPS 

5. CHECK FUSELAGE AND AFT COMPARTMENT 

6. CHECK EMPENNAGE 

7. CHECK RIGHT FLAPS AND AILERON 

8. CHECK RIGHT MAIN GEAR 

9. CHECK NOSEWHEEL 
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SQUADRON JAVELIN DOWN 






-f- 


-t- 








TOP VIEW 


SIDE VIEW 


restricted 


Air Discipline 

There is no place among combat 
outfits for primadonnas. There is 
no place for a man who questions 
authority, fails to obey orders in 
the air, or who practices rugged 
individualism during flight. He en- 
dangers not only his own life, but 
the lives of many others, as well as 
valuable equipment. If you have a 
legitimate complaint, make it. But do 
your complaining on the ground. If 
you ever have a complaint which 
you believe should be aired, make 
the critique your court. 




REAR VIEW 
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Air Discipline (above) 

Flying in a prescribed pattern, or formation, increases offensive and defensive 
strength. Arrangement of a formation is usually based upon the strength, 
disposition and employment of the individual combat unit. 

Formation Flying (opposite) 

Introduction page for formation flying, taken from the 6 -26 Flight Manual. 


| 
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When you get to combat you will find that 

Worid W f ° r becomin 2 a veteran of 

j T 11 1S 3 g ° od ’ we h-planned, well- 
executed formation. Formation flying is just 

about everything in combat. Groups which are 
noted for their efficiency in formation flying are 

ra S te a Sd a tb Well J n ° Wn ^ ^ low casua lty 
rate and their effective operations. 

A properly flown formation affords you many 

adva t ^ much better protec( .[ on c a J 

ment d f' ePOWer ’ maneu verability and move- 
ment of a number of aircraft, concentrated 
bombmg pattern, better fighter protection- 

RESTRICTED 


these are some of the desirable things which 
good formations provide. 

p 

Don’t Straggle 

Don’t straggle— the one cardinal rule you 
must always follow when flying formation. A 
s raggler in combat is asking for it. Stay in 
position. A straggler cuts down on the maneu- 
verability, loses added protection and leaves 

a gap which endangers all of the other airplanes 
in the formation. 

The Jap and the Hun will do all they can to 
make you straggle. Don’t make their job easier. 
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B-24 

Speed — Endurance 
— Economy (right) 

The B-24’s exceptional 
range meant it played a 
major role in the longest 
battle of World War II. 
During the Battle of the 
Atlantic, the B-24 could 
spend up to three hours 
on patrol 1,100 miles 
(2,040 km) from base. 

As more aircraft became 
operational the B-24 was 
able to close the “Atlantic 
Gap.” This was an area of 
the North Atlantic where 
German U-boats could 
operate free of patrolling 
aircraft. Liberators were 
also the first aircraft to 
make North Atlantic 
crossings a matter of 
routine. 


SPEED — ENDURANCE — ECONOMY 



SPEED TOO HIGH— MILES PER GALLON LOW 





ti ' .L i 


* 1 H .* <?* 

ifcsaEes 


ELAPSED 

TIME 


lOOO MILE RANGE 


SPEED TOO LOW — MILES PER GALLON LOW 



SPEED BEST FOR ECONOMY IN MILES PER GALLON 
ALL FIGURES ARE HYPOTHETICAL 
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B- 1 7 Emergency Exits (opposite, above) 

Between 1 942 and 1 945, B- 1 7s in Europe flew 29 1 ,508 sorties. Of that number, 
4,688 were shot down in combat. With a crew of up to ten men that meant 
46,880 aircrew were either killed or taken prisoner. During the war the 
Germans took a total of 90,000 U.S. airmen prisoner. 

Abandoning the Airplane in Water — 

P-61 Black Widow (opposite, below) 

Although this illustration shows the crew where they should exit in case of 
ditching, it does not show where the dinghy is located! 
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ORDER OF EXIT 


FIRST 

SECOND 

THIRD 


UFE VESTS SHOULD 8 
UNDER PARACHUTE H 
ON ALL OVER WATER 


UPPER TURRET GUNNER 
PILOT 


COPILOT 


NAVIGATOR 

bombardier 


TAIL GUNNER 
LEFT WAIST GUNNER 
RIGHT WAIST GUNNER 
~ BALL TURRET GUNNER 
RADIO OPERATOR 

dinghy and chute 

c EMERGENCY BOMB CO^ROl SYSTEM 
MOUNTED ON AFT SIDE OF BULKHEAD 


A-EMERGENCY BOMB RELEASE 
B-FIRST AID KIT 


C— EMERGENCY DOOR RELEASE 
D-FIREMAN'S axe 


J-ENGINE FIRE EXTING. CONTROLS 
K-BOMB RELEASE CONTROLS 


equipment 
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Emergency Exits B-29 (below) 

B-29s flew the longest bombing missions of the war. With a bomb 
load of 12,000 pounds (5,443 kg), the B-29 had a range of 3,700 miles 
(5,954 km). Most if not all of the bombing missions were flown over 
water. Many B-29s and their crews were forced to ditch or bail out 
to and from their targets in Japan. An elaborate air-sea rescue system 
was set up involving aircraft, ships and submarines. At war’s end, 
fourteen submarines, twenty-one Navy seaplanes, nine “Super Dumbos” 
(B-29s modified to carry a lifeboat) and five ships were on station 
ready to respond. 



Section IV 
Paragraph 10 
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AN 01-20EJ-1 


ENGINEER'S WINDOW 


CO-PHOT'S WINDOW 


WINDOW AT TAIL 
GUNNERS RIGHT 


THROUGH HATCH AND- 
NOSE WELL WHEEL 


BULKHEAD AND FORWARD- 
BOMB BAY 


REAR ESCAPE HATCH 

(LEFT SIDE OF AIRPLANE) 


REAR ENTRANCE DOOR 
(RIGHT SIDE OF AIRPLAf 


THROUGH BULKHEAD (1110) DOOR 
TO UNPRESSURIZED SECTION AND 
OUTREAR ENTRANCE DOOR 


RECOMMENDED EMERGENCY EXITS 
WHEN IN FLIGHT 

TO BE USED ONLY WHEN PLANE I 
RESTING ON GROUND OR WATER 


CO 

o* 


WARM SUPERCHARGED MIXTURE 


- 

i 




ENGINE IMPELLER 


DIFFUSER 

CHAMBER 


FUEL-AIR 

MIXTURE 


COOL RAM AIR 
TO SUPERCHARGERS 
AND INTERCOOLER 


INTAKE 


J 


HOT EXHAUST GAS 


y 


» 


i 
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COOLED SUPERCHARGED AIR 


MIXTURE CONTROL 


TURBO COOLING DUCT 


FLIGHT HOOD COOLING DUCT 
TURBO IMPELLER 


TURBOSUPERCHARGER 


Figure 267 — Turbosupercharger Flow Diagram (Full Boost) 


INTERCOOLER FLAP OPEN 


TURBO CABIN SUPERCHARGING 
TAKEOFF DUCT-INBD. SIDE 
/ OF NACELLES 2 & 3 


WASTE GATE 
CONTROL LINKAGE 


INTERCOOLER 


REAR SUPERCHARGER HOUSING 


WARMED SUPERCHARGED AIR 


COMPRESSOR SCROLL CASING 


— CLOSED WASTE GATE 


— FLIGHT HOOD 


TURBINE WHEEL 


EXHAUST GAS BACK PRESSURE 


AIR FILTER 


THROTTLE CONTROL 
CARBURETOR 


Turbo Supercharger Flow Diagram (above) 



Four Wright R-3350-23 Duplex Cyclone engines powered the 
B-29. Each power plant was equipped with two General Electric 
turbo superchargers developing 2,200 horsepower (1641 kw) 
for takeoff. 


' 
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-THROTTLE LEVERS 


PPESSURE 

SELECTOR 


MAIN 
JUNCTION 
BOX 


RELIEF VALVE 


AIR FILTER 


SUPERCHARGER 
INTAKE fi|g 


-AIR FILTER VALVE 
(CLOSED POSITION) 


INTERCOOLER INTAKE 


WASTE 

GATE 

MOTOR 


, — IMPELLER WHEEL 


WASTE GATE | 

(full boost position) 


CARBURETOR 


AIR ESCAPES THROUGH 
VENTS IN WING 


f TURBO 
GOVERNOR 


FUEL SPRAY NOZZLE 


INTERCOOLER 


TURBINE 


SYMBOLS 

ATMOSPHERIC PRESSURE | 

ATMOSPHERIC PLUS TURBO PRESS 

■■ ( 

TURBO PRESSURE MINUS PRESS. 

DROP THROUGH INTERCOOLER M E 

ELECTRICAL WIRING 


ENGINE IMPELLER PRESS. 


COMPRESSION 


EXHAUST 


DISTRIBUTION CHAMBER 


INTERCOOLER CONTROL 
(COLD POSITION) 


NACELLE JUNCTION BOX 


INTERCOOLER 

SHUTTER 


MANIFOLD 

PRESSURE 

GAGE-. 


FLEXIBLE DRIVE SHAH 


IMPELLER WHEEL 

TURBOSUPERCHARGER AND SYSTEM 


FIGURE 70-SUPERCHARGER FLOW DIAGRAM 
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INTAKE AIR 


IMPACT PRESSURE 


•VENTURI SUCTION 


'BELOW 


impact TUBES 


isx?Tg Tu fUE.t 


-balance channel [ 
-VAPOR vent line TO 
FUEL TANK 
•VAPOR SEPARATOR 
FUEL SCREEN 
FUEL INLET FROM PUMP 

| IDLE CHAMBER 

VENT RESTRICTION 


-UNMETERED 
FUEL AT NOZZLE ■ 
PRESSURE PLUS ^ 
METERING PRESSURE 


THROTTLE- 


UNMETERED FUEL TO JETS 


BLEED 


engine and 


FIGURE 44-BENDIX STROMBERG INJECTION CARBURETOR 


f,om d 

VENT FOR SPACE ABOVE FILL VALVE 
"ANNE E L'F F R° MAUTOMATICI " CHJEr 

CHANNEL FROM AUTOMATIC LEAN JET 


PULL RICH AUTO RICH AUtoTeAN inEaffm. 
MANUAL MIXTURE CONTROL VALVE VI ate b.. 

manual MIXTURE CONTROL LEVER APPOSITIONS 

MANUAL MIXTURE CONTROL platesIn I 

AUTOMATIC RICH POSITION 

FILL VALVE VENT _ -A 


-BALANCE DIAPHRAGM 
AIR DIAPHRAGM 
■SEALING DIAPHRAGM 
VENT CHANNEL 
FUEL DIAPHRAGM 
IDLE SPRING 

IDLE SPRING ADJUSTMENT 
POPPET VALVE 
VALVE DIAPHRAGM 
VEFJT CHANNEL 


AUTOMATIC MIXTURE CONTROL 


FUEL HEAD POWER 
ENRICHMENT VALVE 

(- enrichment VALVE 


VENT RESTRICTION 
VENT . _ 


BY-PASS VALVE 
for FULL RICH 
(OPERATED BY 
MANUAL MIX- 
TURE CONTROL) , 


automatic lean 
metering jet 
REGULATOR FILL 
VALVE CLOSED IN 
IDLE CUT-OFF ONLY 
•AUTOMATIC RICH 
METERING JET 
POWER ENRICHMENT 
METERING JET 


MU 


LARGE VENTURI 
DRAIN ■" 


3RAIN 


METERS AT IDLING 
OPEN AT CRUISING 


BALANCE CHANNEL 
mixture control bleeds 


™ E ot V 4 IV opS S FU n 1 otb NI f V hX' ng f, » st ">• 


PR^SUREBELOWTHROTTL^^^^^^^®^^^®^®*^ 

& c en le £K^ 

WHEN THROTTLE OPENS. ME 


DISCHARGE NOZZLE - / 

MIXTURE TO ENGINE SUPERCHARGER 


PUMP 

CONTROL BLEED 


Boeing B- 1 7G Field Service Manual — 

Supercharger Diagram Flow (opposite, top) 

The turbo supercharger was a complex engineering marvel, and how it worked is 
clearly illustrated in this Boeing diagram. Turbo superchargers utilize all or a portion 
of the exhaust gases from the engine to drive a turbine, which in turn drives the blower, 
sending compressed air back into the engine.The B- 1 7 and B-24 used General Electric 
turbo superchargers. Equipped with the turbo, the B- 1 7 had unmatched high-altitude 
performance with a ceiling of 35,000 feet. This was thousands of feet better than the 
British Lancaster and Halifax four-engine bombers, each equipped with single-stage 
supercharged engines. 


B- 1 7 Turbo Supercharger 

(opposite, bottom) 

Turbo superchargers operated at such 
high temperatures that they required 
high-temperature metals such as high 
nickel alloys. Essentially they used same 
technologies and materials found in the 
early jet engines. 


Bendix Stromberg Injection Carburator (above) 

The job of the carburetor was to mix liquid fuel with air in just 
the right amount for proper combustion.This mixture could be 
changed depending on the circumstances, and contrary to some 
reports, U.S. combat aircraft did not use engines equipped with 
fuel injection. Instead they used a pressure carburetor, such as 
the Bendix Stromberg carburetor, that injected fuel into the 
final stage of supercharging. 
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FIGURE 88— FUEL SYSTEM DIAGRAM 


Fuel System Diagram (above) 

The B- 1 7F was the first truly battle-worthy Fortress. The most noticeable change from the E model 
was the near doubling of fuel capacity with the installation of nine additional fuel tanks in the wing. 
These were located just outside of the outboard engines and added 250 miles to the B- 1 7’s 
practical range. 

B-l 7 Replenishing Diagram (opposite, top) 

Maximum fuel load for B-l 7 was 2,800 gallons, and a fully loaded Fortress drank fuel at a prodigious 
rate, over 400 gallons an hour climbing to altitude and 200 cruising to the target. 

B-l 7 Lubrication Chart (opposite, bottom) 

Constant maintenance was necessary to keep a heavy bomber such as the B- 1 7 combat-ready. 

It used hundreds of gallons of fuel and oil on every mission, and used vast quantities of lubricants 
to keep vital parts moving. 
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FIGURE 284— LUBRICATION CHART— SHT. 1 
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RESTRICTED Section IV 

AN 01-20EJ-2 
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FLEXIBLE HOSE 
ROLLER BEARING 
felt retainer 

LANDING GEAR 


EXPANDER TUBE 


BLEEDER FITTING 


SELF-SEALING 

COUPLING 


FIGURE 143— BRAKE EXPANDER TUBE DIAGRAM 


BRAKE BLOCK 
RETRACTING 
— SPRINGS 


Nose Gear (opposite) 

The B-29 was large and heavy bomber that 
required a sturdy undercarriage. The prototype 
was equipped with single main wheels, but these 
were replaced in production to a twin-wheel 
configuration. These wheels retracted forward 
into the engine nacelle while the nose wheel 
retracted backward to lie in a well below the 
forward cabin. 


B-l 7 Brake ExpanderTube Diagram 

(above) 

Takeoff and landing have always been the most 
critical stages of flight. Most combat pilots would 
agree, but would add that flying over enemy 
territory was “the” most critical of all. 

After every landing, the tires and braking systems 
on all heavy and medium bombers were inspected 
Tires were checked for cracks or bad burns. If 
undetected, these flaws could lead to a blown tire 
and the loss of the aircraft. 
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K)KM 

lOTopHoro 
lanoTa — ■ 

aKpbITbi JIM aaMKH 
pWLUeK HHMiHHX /1IOKOB, 
MeeTCfl n h KOHTpoBan 
jnujibKa Ha 3aMKe 
pbiuuKH nepeAHero /iioKa; 


OpMa/IbHO JIM 
aKanaHw nHeBMaTMKH, 
opMa/ibHa h OAMHa- 
OBa /ih ocaAKa o6enx 
tMOpTH3ai4MOHHblX CToen; 


60-70 


JHHT — 


I6T JIM BHeLUHHX 
lospejKAeHHH (npo6oHH, 
lapanMH) Ha JionacTnx h 
( one h 3aMeTH0^ 
lorHyiocTM /lonacTen; 


uaccw — 




Soviet Union 


SOVIET UNION 



11-2 Shturmovik Cockpit 
Diagram 


The 11-2 Shturmovik cockpit was a 
very clean and well laid-out design. 

It was also one of the most heavily 
armored aircraft in the air during the 
war. A heavy case-hardened armor 
plate one-piece tub surrounded the 
pilot.The back of the tub was sealed 
off by a 1 3 mm thick piece of armor 
plate. The pilot also had the benefit 
of an armored-glass canopy and a 
65 mm thick armored windscreen. 



1 — yKaaaTeJib Ha^Ay sa. 

2 — CM6THMH oCopOTOB. 

3 — TGpMOMBTp BOAbl. 

4 — TepMOMeTp BxoAflutero Macaa. 

5 — TpexCTpeilOHHblfi HHAMKaTOp. 

6 — 6eH3HHOMep. 

7 — yaasaTeAb ckopocth. 

8 — KOMnac. 

9 — BapHOMBTp. 

1 0 — BbICOTOMep. 

1 1 — „riMOHep“. 

12 — aBHaropH30HT. 


30 — BbtKTitoMaTe/ib oSorpeBa c6pacuBaTeaa. 

31 — BWKAiOHaTeflb BMdpaTopa. 

32 — BWK/itonaTeflb ocBomeHHB npnCopHoA 

AOCKH. 

33 — BbiK/itoMaTe/ib ocBemeHMB kbShhu. 

34 — paAHonpMBMHHK. 

35 — nepeK/itonaTe/ib SeHSMHOMepoa. 

36 — pyKOHTKa nowapnoro KpaHa. 

37 — MaHOMBTp Oa/uiOHa aanycKa. 

38 — npMi;efl riBfl-l. 

39 — KaTyuiaa TpnMM©pa. 

40 — pyKonTKa HopMaabHoro rasa. 

41 — pyKOBTKa BbtcoTHoro KoppeKTopa. 

42 — COeAMHHTe/JbMblft KpaH. 


43 — topmoshoH KpaH. 

44 - pyKOBTKa KpaHa uiaccH. 

48 — pyKOBTKa KpaHa imhtkob. 

46 — AOnOBHMTBBbHblA KpaH. 

47 — ManoMOTp nepesapBAKH. 

48 — MBHOMOTp 3anOflHOHMB. 

49 — MaHOMOTp nepe3apBAKH. 

50 — cnemia/ibHbiM KpaH. 

51 — UJTypBaBbHHK UITOPKM eoflopaj; 

52 — sanopHbiA KpaH. 

53 — MaHOMeTp OopTOBoro Oafl/ioHU. 

54 — imaHOMeTp TopMoaos. 

55 — MaHOMeTp BosAyuiHoA cotm. 

56 — ujTypBaBbHHK ynpaB/ioHMB uiair 
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1 3 — nepexAiOMaTe/ib MarHBTO. 

14 — KHonna BHSpaTopa. 

1 B — BbiH/itoHaTeyib 0apu. 

1 ® — BbW.MOHaTe.nb XBOCTOBOrO 

othb. 

1 7 — BwmiwMaTeab aKKyMynnTop 

1 8 — BbiKaioHaTeflb AHOH. 

1 9 — BbiKJitonaTeab AHO. 

20 — BOJIbTM6Tp. 

21 — sacbt. 

22 — poaeTKa BKMOHeHMH 

noACBBTa (IBn- 1 . 

23 — CMrHaabHbie aaMnonxM uiac 

24 — CMrHa^HaauHa cCpoca 6 om< 

25 — KHonaa CMrHa/iHsauHH cOpc 

BomQ. 

26 — BbiKatosaTevib TepMoMeTpoa 

27 — BbWMosaTenb o6orpeaa 

TpyOKH riMTO. 

28 — BbiK/itonaTe/ib paipm. 

29 — BbixaioHaTe/ib CMrHanHaauH 

uiaccN. 


ABHHbl 


CAMO/IETA Mji -2 


71 pyKonTKa aeOeAKH aBapMflHoro 
Bbinycaa maccM. 

72 — pbinarM nepeaapaAKM nyuiea 

h nyaemeTOB. 

73 — py HoaTKa npeAoxpaHMTeaa 

nHeBMonepeaapaAKH. 

74 — pyKonTKa ynpaB/ieHM* lUTopaaM 

Mac/iopaAMaTopa. 

73 — MMKpoTeaeipoHHbifl iamtok. 

76 — pyKoaTKa cronopa KOCTbina. 

77 — pe«paeKTop KaOMHHoR naMnoHKt 

78 - 3CBP-3n 6om6. 

79 — 3CBP-3n CHapaAOB. 




>M BHHTa. 


— neAa/ib Jiesaa. 

— KHoriKa 6oM6oc6pacbiBaHHn. 

— raweTxa a^b cTpenbSbi ms nyuieH. 

— raiueTKa abb CTpenbOw ms nyaeaeTOB. 

— npeAoxpaHMTeab rauieTox 

— T0PMO3H0M pbIHar. 

— KHonaa abb CTpenbflw CHapnABMM. 

— neAaab npaaaa. 

— pyKonTKa aBapMtiHoro cOpacMBaTena. 

— CHi-Ha/ibHafl flamnoHKa. 

— KpaHMK CMCTeabi aanycwa. 

— pacnpeAe^MTe/ibHbiM KpaH. 

— n/iyHwep fieHSOHacoca. 

— B03AyLUHblH Kpaa. 
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Inside Cover Page of the 11-2 
Manual Armament Controls 
Section (left) 


This landscape drawing showing three 
ll-2s in formation advises: “When carrying 
out general orientation, increase the level 
of the air and terrain observation, and 
follow the signals of the leader when 
flying in formation.” 


6. BeAfl ofituyio opweHTMpoBKy, 

yCH/iMTb HaOmofleHHe 3a MecTHOCTbio m BoaayxoM 
a npn no/iete coeflHHeHHeM — sa CMrHanaMM aeflyuuero 


Operation of 11-2 Armament 
Controls (right) 

Page 63 of the 11-2 manual. Translated, it reads: 
(Top Image) When approaching the target: 
close the gills of the oil cooler and maintain 
a speed of 300-320 km/h according to the 
instrument readings. 

(Bottom Image) 

To fire the cannons, press trigger I . 

To fire the machine guns, press trigger 2. 

To fire the cannons and machine guns 
simultaneously, press both triggers. 


1. /ty” ctpenb6bi muu i 


7 . flpH noflXOAe k new: 


aaKpbITb UlTOpKM 
macnopaAHatopa 


H yCTaHOBHTb OKOpOCTb 

300 - 320 KM/Mac 
no npnOopy. 



. 




' 


' 
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HOT JIM BHeilJHHX 
noepe>MfleHMft (npofioMH, 
uapanHH) Ha JionacTRx h 
kok 6 m saMerHoA 
norHytocTM nonacTeft; 


/1IOKH 

MOTOpHOrO 
HanoTa — 


aaKpUTbl JIM 3aMKM 
KpbiUieH HMJKHMX JIIOKOB, 
MMeeTCB JIM KOHTpoaaR 
ujnMJibKa Ha saurne 
HpbiuiKM nepeflHero ntona; 


UiacCH 


HOpMaJIbHO JIM 
HaKanaHu riHeBMaTMKH, 
HopMajibHa h OAMHa- 
Koaa jim ocaAKa o6enx 
at«opTM3auMOHHbix cToen; 


Operation of 11-2 
Armament Controls (left) 

Page 64 of the 11-2 flight manual 
translated: 

(Top Image) “In case of a failure 
or spontaneous termination of fire, 
press the corresponding trigger till 
stop. If the firing did not restart, 
release the trigger and perform 
the reloading.” 

<i ' I 

(Bottom Image) “Before coming 
over a target, set the ESBR-3P to 
another dropping mode if necessary. 
Perform the dropping by pressing 
the corresponding button of bombs 
or projectiles.” 


B c/iyqae OTKa3a h/ih 
HenpOH3BO/lbHOrO 
npeKpameHHH CTpe/ib6bi 
AOWaTb COOTBeTCTBytO- 
“V» rameTKy A00Tna3a. 


i Ecjih dpeabCa He B0306- 
HOB/lHeTCfl, OTnyCTHTb 
rameTKy h npoM3eecTH 
nepe3apn>«aHHe. a. 


tHepefl awxoflOM na ue„ b nepecrasHTb I 
^^C»ObP- 3 n npH Heo 6 xO fl HMOCTH 
■jW^Ha flpyrofl pewwM c6p '-" ' — ' 


^±4 


2. ripoH3BecTH BHeiuHHH ocMotp caMO/ieta 


2. C6pacbiBaHne npona 
wawHMan cooTBeTCTB 
KHonKy 6 om6 hah chj 


11-2 Preflight Diagram (right) 


Before every flight it was the pilot’s 
responsibility to make an external 
check of his aircraft. 
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Lavochkin La-7 Fighter 
Fuselage Cutaway (right), 
Wing Cutaway (below), 
Engine Cowling (opposite, 
top), Cockpit Schematic 
(opposite, bottom) 


During World War II, Russian 
fighters used wood extensively 
in their construction.The two 
cutaway drawings of the Lavochkin 
La-7 fuselage and wing reveal the 
liberal use of wood. Described as 
unsophisticated and somewhat 
crude, as compared to the aircraft 
produced by the manufacturing 
techniques of the west, the La-7 
proved a deadly fighter, and the 
Germans considered it the 
most dangerous threat on the 
Eastern Front. 



Russian pilots have described 
the cockpit as well laid-out with 
accessible controls and logical 
instrument arrangement. 



/-AanepHaa Haic/iaAtca; 2-npo- 
(bnab; S-CTeHKa: 4-xpoHiirreflH 
KpenJieHH« cpeAHetfsacTH nepwopu; 
5— npo&HJib; 0-<t>anepHa« HaK/iaa- 
Ka; 7 — KpoHiuTefiti KpenaeHHa xbo- 
ctobhkb Hepmopu; 8— npo<pH/ib; 
o — ctemca; 10 — (paHepnafl HaKaaA" 
2a; //— npocpHAb; /2-yroabHHKj 

13 — (paHepHaa HaKaaAKa. 
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J-Wna 6MJOM canoro ooazyza; „ 
aayzcaopocTHsA nepejuiH a aarHCTiTejn: 
w eoa aa aacaopaABaropa; 4-puqar aezaaasMa 
6 - 0Mg i l—mrypatM TpHMMepa pyaa 
"■*> «— mrypsaa TpaMucpa pyaa bucotm; 
7— pyqaa ynpaaaeaaa cronapaHOM; *— pu-iar rasa: 
a—puiar ynpaaacaHa maroa bhhtj: — 
ynpaaaaaaa saapbiaaaMH; 11 — sanoa 
*”* * noaoaieHHB saapuaxoa; . 
wrrp raapocac Taabi; /4-apaH ynpaa «hh 
"-“•■ onarp ropaoaoa. 16 — aaaoMerp 




<tompa; 


aoaayza; 17- Tyafizep aaanaeaaa *apu; /j-tvm- 
6*ep BKaiOMo bhb noaorpe.a rpyfiaa IIhto; 19 -v/u- 
6ntp BKanqeHaa cbchmbmiuib macca; * 0 — tv*. 
flaep BKaioqCHHB aannu y* 0 ; */- T y«6aep biuio- 
qcMUB paaROi 22- ryaSaep AHO; 23- ryaflaM 
5r«ln’ n "u.*; ,tT, ' yJ, * T0P * : »-"T«o»we khoukr; 

2S-JI aMnoHBR carHaaiijauHM noaoxeRaa macca 
" zaocTOBoro Koaeca; 26— qacu ABP; 27— nepe- 
RanqaTeab MaraeTO; 2S— MaHOBaKyyuMeip; 29- n- 
zoaerp T3-JS; 4#— TpezcTpeaoqRuA hhihkbtod; 
31— yicasaTeab ckopocth yC-800; 32— yna3«Teab 


■«««" ", p " a >»“»'* "-pc- 


... -BucOToaep asyzcTpeaoqRbiA; 36 — pyq- 

aa nRCBMaTRqecKoA nepesapaaxR; 37- BOJibTaa- 
ncpuCTp; JAc-aaanu cHrHajiH3aiiHH cfipoca 6on6; 
J9— Tyafiacp BRanqeHaa fieR3BRoaepa ; 40— peocTBT 
noacBeTaxa6HHu;a/— pcociBT npaucaa h aoanaca; 
42— Tepaonapa TUT-9; 43 — 6eH3RHOMep; 44— pyq- 
aa HacTpoAaH; 46— maaaa HacTpoAaH; 46— pyqaa 
uacrpoAKH (Ha BOJiHy);47 — uirtok pauHH ; 4S— asa- 
PhAhmA cfipacuaarcab iJioHapa; 49— aaana y<t>0 
ocBcmcRRB aafiRHu; SO— aacaopojuiu A npa6op; 
SI — fiopTOBOi BcuTRab RHcaopoaHoro fiaaciona ; 
62 — TpoAHRx; 63 *- apaa HcArpsJibMoro rasa: 
S4 — apaH BBapaAHoro Bunycaa maccu; 66 — nycao- 


boA Racoc riH-1; 56 — puqar ynpaueHRfl neptaHH- 
mh ataaa>3a; 07— nrrypsaa ynpasacHRa 6obobhmb 
cTBopaauH aanoTa; 6 8 — naTpoHTam aaa paaeT; 
59 — CHACRbC naaOTa; 60 — pyqaa ynpaaaeRHa nepe- 
apuBRbia 6eH30KpaHoH; 61— xaanaH ny-6; 62 — pu- 
qar ynpaBzCHHH TopaosaMH; 63 — aHonaa ynpaBae- 
hhb omen nynjea; 64 — npeaozpaHHTMb aaonaH 63 ; 
65 — pyqaa nRaoTa; <«— neaaaa hoxhoto ynpaaae- 
hha; 67 — npHuca IIEn-A; 00— icpaaao; 69 — pyqaa 
pyqBoA nepesapaaxB c npeaoipaHHTeaea: 70— ao- 
supea; 71 — CTBopaa ipoHipi: 72— pyqaa nocraaoBaa 
nymea Ha npeaozpaHMTeab; 73 — aHipepcHUHaa rop- 
aosoa; 74— tpoc aBapuAHoro Bunycaa macca. 
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Fuselage Structure of the Ilyushin 
DB-3m Bomber and Engine 
Cowling (right) 

Not nearly as well known as the B- 1 7 or 
Avro Lancaster, the DB-3 was one of the 
greatest bombers of World War II. Employed 
in enormous numbers, the DB-3 saw service 
as a tactical and strategic bomber as well as a 
torpedo attack aircraft. Over 6,800 had been 
delivered when production ceased in 1 944. 


Wing Structure and Center Section 
of the Petlyakov Pe 2 (below) 

This drawing details the wing structure and center section 
of the Petlyakov Pe-2 bomber.The Pe-2’s slim fuselage 
and clean aerodynamic properties made it difficult for 
intercepting German fighters to shoot down. Just over 
I 1 ,400 examples were produced. 



1—34 — paMbi (iunaHroyTu), 35— h 
nmioTa, 39 — cjiOHapb rimioia, 40-^i 
y3ea, 44--3ajiHHft BepxHHH cthkobo 
no;i (MHrKHif), 50 — hhjkhhh 3a,nHKfc 
nHTKa, 53— K«ab, 54 — y3abi Kpeiwe 

1 



®nr. 14. 06mnfi bhr ueHiponJiaHa . 

I— nepeAHHfl flCHweooH; 2 — 38AHH& jiOH*epoH;’ 3— CTpHHrepu; 4 — ctm- koboA yroJibHHK; 21-BbixoAHoe OTBepcTHe TyHHeflH paAHaTopa; 12 — Hep- 

Kosue y3Au; 5— ctm kobo ft yroAbtuiK ; 6 — 6ajiKa; 7 — ctukoboA innaHroyT Bfopu; 13— cko6* Macjio6aKa; 14 — 3a6opHHK BOSAyxa TOHHeaa paAHiTopa; 

M 1; 8 — BepxHHfi cTpHHrep; 9 — ctukoboA umanroyT /A 6; 10 — ctm- 25— aiohkh; 26— jiiok aah 6eH3o6aKa 2A 1. 


T 


258 


GRAPHIC WAR 




1. 4>I03ejIH>K 


;hm<hhh nepeflHHH jiiok, 36 — acTpoHOMHMecKHfi (aBapHHHbift) jiiok, 37 — iioa riHAOTa, 38 — KafiHHa 
nopyqeHb, 41 — nepeAHHft rioA, 42 — neperopOAKa 3 aAHHH, 43 — nepeAHHft BepxHHft cthkoboh 
ih y 3 eA, 45 — pacKOcu, 46 33 ahhh wecTKocTb, 47 — noAHO>KKa, 48 — 3 aAHHft noA, 49 — 3 aAHHft 
a aiok, 51 — y3;ibi KpenAeHHH nepeAHero AOHacepoHa <})K) 3 eAHHca, 52 — npeAoxpaHHTeAbHaa 
2hhh 3 aAHero AOH)KepoHa CTa 6 HAH 3 aTopa, 55 — nexoA, 56 — xboctoboA ofiieKaieAb, 57 — McecT- 
KOCTb paMbi Jsfg 34 










w «>Hr. «■ Kano ;i°: a op 5 a _ 

-usr ^ 

«.“0T, U - «—— B6KM ' " n O».«>KHOA «CTH -•«> 
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Phc. 24. Kapucac spun*:' 

A — jioHxcepoH; B h B — nepeflHicfl a aafl- 
hhA KopoOnaTue CTpaHrepu 1 — 15 Hepun- 
pw; r — cTpaarepu; U, — oOTOKaTejn. zbo- 
ctobhkob HepBiop; 2K — oOTezaTe^i,, orpa- 
HHHHBaiomHft BBipea HOA BJiepoH; 8 — 
flono/iHHTejifaHbifl CTpaarep xboctobhkob 
HepBiop; H — aypajnoMHHOBbie yrojn>HHKa; 
K — KpoaniTeflH fljw noAsecKH BJiepoHa; 
JI — KpoHinreftH ajw aanaaoK ynpasjie- 
hha sjiepoHOM; M — Tara ynpaBjieHHH 
maTKoa-noAKpujiKoa; H, O a H — ctu- 
Eoautt yajibi; P — upo^HJii. 


Mikoyan MiG-3 Wing Structure (above) 


The detailed cutaway drawings above and opposite reveal the inner structure 
of the MiG-3. The outer panel wing structure of the MiG-3 fighter was made of 
wood.The plywood and laminated wood used in the wing spars of the MiG-3 
was birch; the other laminated parts (ribs and stringers) were made of pine. But 
the MiG-3 was not entirely made of wood.The fuselage center section comprised 
a truss structure made of metal.This mix of wood and metal construction gave 
the MiG-3 a respectable performance, but by 1 942 it could no longer keep up 
with the new versions of the German Bf 1 09 and Fw 1 90 fighters. 



11-2 Shturmovik 
Engine Cowling 
Details (left) 

This diagram shows the 
armored cowling and 
other access panels 
hinged open.The 11-2 
was powered by a 
single AM-38, 1665- 
horsepower engine. 


260 


GRAPHIC WAR 



Phc. I. 4>K)3e^fl*: 


25*22 


20 * 16 -* 

18 * 16 — 


40*36 


- 25*22 


25*22 


60 * 27 - 


25 * 22 - 




— 





1 


Pmc. 2. G>epMa rojioBHOfl nacTH (J)K)3ejiH«a: 

A — Bepxaue JiOHMcepoHu; B — muKHiie jiohjkcpohu; B — ctoHkh; I' — nonepenHHbi; ZI — noABOCbi; E — ct>cmhuh (JjcpMa uo;ia KaOxiHbi; 3IC — 
y lukh aah AonoJiHHTe^buoro KpenJieiiHH ueinpoiuiaHa; 3 — KpomuTcfiii aah Kpenjieinm chachwi; H — KpoHiuTeflH ajih KperuieHHJi poahkob 
iioa Tpocbi Howuoro ynpaBAeHim; K — vuikh AJin HHacnero KpeiuieHHH 6poHHpouaHHott cniiHKH ciiAeH.bfi; JI — penepu }\nn ycTaHOBKH cauo- 
jxeTa b peryAHpoBOHnoe noAoacenue OTHOCHTCJibHO npoAOAbHoft och; M — penepbi ajih ycTaHOBKH cauoJieTa b peryjmpoBOHHoe nojioaceHHe 
omocHTeAbHo norrepeHHott och; H h O— KpoHiuteflHbi ajih KpenjieHHn naTpoHHbix kopoOok; II — BTyjina ajih ycxauoBKH icpoHuiTeftHa Kpen- 

JieHHH nonepeaHoft TpyCbi chachbh act'ihkb 



Mikoyan MiG-3 Fuselage and Truss Structure (above) 

The MiG-3 fuselage and truss structure of the metal fuselage center section. 

The rest of the aircraft was made of plywood and compacted wood components. 
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Liquid-Cooled M 103 Engine 

(opposite, top) 

A rather simple cross-section drawing of the 
960-horsepower liquid-cooled M-103 engine. 
The M- 1 03 powered later versions of the 
Tupolev SB-2 tactical bomber. 

Nose Turret of theTupolev 
SB-2 Bomber (opposite, bottom) 

The nose turret armament of the SB-2 light 
bomber consisted of two 7.62 mm ShKAS 
machine guns.The SB-2 was the Soviet Union’s 
first all-metal stressed-skin bomber and was 
armed with four 7.62 mm machine guns and 
up to 1 , 1 00 pounds (500 kg) of bombs. 


TupolevTu-2 Armament Layout (above) 

TheTu-2 was one of the most outstanding bomber 
designs of the war. Well liked by its crews, it was 
reliable, well-armed and a formidable attack aircraft. 
Armament consisted of three manually aimed 1 2.7 mm 
Beresin BS machine guns and two 20 mm ShVAK 
cannon fixed in the wing roots with 200 rounds of 
ammunition each. 
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Figure 76 — Disconnecting from Regulator 

Remove the end connection of the mask hose 
from the fitting on the end of the feeder hose 
coming from the demand regulator. 



Open the spring cover of the regulator connec- 
tion and snap in the male fitting on end of the 
mask hose. Clamp portable unit to clothing. 
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Canada. With a backdrop of air diagrams, various cutaway dra 
nd aircraft recognition models hanging from the ceiling, these 
earning the fine art of aerial photography. September 1 942. 
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Praise for Cockpit-. 

“As you thumb through this book, 
you’ll swear you can smell oil and av-gas.” 

— Air and Space Smithsonian 
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WIRELESS EQUIPMENT 


2 SYNCHRONISED M.G. 17 GUNS 

7-9 M.M. FIRING THROUGH PROPELLER 

SOO ROUNDS PER GUN 


LAMINATL2JURAL PLATE 
M»ilR COMPASS 


COOLANT RADIATOR 


* 


WING FLAP 






OFFICIAL USE ONLY 
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Messerschmitt Me 1 09F 

The more powerful and aerodynamically 
refined Bf I09F was considered by many 
to have reached its developmental 
zenith in the spring of 1941. Introduced 
at the same time as the Spitfire V, the 
Friedrich-2 had a maximum speed of 
373 miles per hour at 1 9,700 feet — 
making it remarkably close to the 
SpitfireV in capabilities at height. At low 
level, however, the new Bf 1 09F was the 
superior aircraft, 27 miles per hour 
faster than the SpitfireV at 1 0,000 feet. 

It also had a better rate of climb. 
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Messerschmitt Me I IOG 




JETTISONABIE FUEL TANKS 
44 GALS. 99 GALS. OR 198 GALS. 

CA>ACm« Of TAM# 8 SHOWN : 198 6AIS. < 


DAIMLER-BENZ DB-6Q5B 


JETTISONABLE OILTANK 
BOMBS. 2X250 RG. 

OR 2X500 RG. 

OR IXI000KG.+ IX500 RG. 

OR 2 XM.G. 151/20 GUNS ' 


MASTER COMPASS 


OXNGEN BOTTLES 


RADIO Fug 10, 


TWIN M.G.8I (7-9mn.) 
750 ROUNDS 


ACCUMULATOR 
ARMOUR BULKHEAD 8< 


BULLET- RESISTING GLASS 60mm. 

ARMOUR lOmm^ 

M.G.I7 (7-9mmJ 
1.000 ROUNDS 
PER GUN, 


ARMOUR 5n n. 


SjELF-SEAUNG FUEL TANK 82-5 GALS. 

57-3 GALS. 


ARMOUR 8mm. 


AIR INTAKE TO 
SUPERCHARGER. 
LANDING LIGHT 


\ OIL COOLER 

COOLANT TANK 
ARMOUR 5mm. 


TUBES FOR TWO 21cm ROCKET 
PROJECTILES MAN BE FITTED 
UNDER EACH WING. 


< 


Before the outbreak of the war 
there was a wealth of material 
describing Luftwaffe aircraft 
available, most of it published in 
open literature between 1936 and 
1 940. As war clouds gathered, 
British knowledge of Luftwaffe 
equipment was shockingly 
inadequate. There were no 
“official” cutaway drawings and 
the ones that did appear in the 
public press were inaccurate at 
best. In January 1 940, a number 
of Me I I Os had crashed in France 
and were available for study, and 
after the Battle of Britain the 
RAF had a number of Me I I Os to 
study. In 1 943, Hubert Redmill’s 
full-color and highly detailed and 
accurate cutaway drawing finally 
appeared. 

The Me I IOG model was 
powered by two DB-605 engines 
and was one of the most heavily 
armed fighters of the war. It was 
also the most successful night- 
fighter, shooting down more RAF 
heavy bombers than all other 
night-fighters combined. A total 
of 6,050 Me I 1 0s were delivered. 
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Fw190 


JETTISONABLE COCKPIT COVER fr FAIRING 


SEMI-RETRACTABLE 

TAILWHEEL 


BULLET RESISTING GLASS 


SIGHT 


MASTER COMPASS 


14 CYUNDEF 
TWO ROW41 


3 OXYGEN BC UTLES 


J E L. ( 5 1 GALL' 
IN BOXES ^ 


INDICA TOR 


SPLIT FLAP 


SYNCHRONISED 
M.G. 151 (20...), PORT & STARS? 
(200 ROUNDS PER GUN) 


STEEL DEFLECTOR PLATING 


HOT AIR PIPE TO OUTBOARD GUN 


RENDSLEIGH CASTLE 


A.L2.'g», AIR MINISTRY 


REFLECT! 


2 SYNCHRONISED M.G. 17 (79. 
UOOO ROUNDS PER Gim>-' 


r B.M.W. 801 D 
RADIAL ENGINE 


OFFICIAL USE ONLY 

AIR DIAGRAM 
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Focke Wulf Fw 1 90 

“This cutaway was ordered 
completed during a weekend 
in June 1 942 as an urgent 
requirement after Arnim Faber 
had force-landed his Fw 1 90 at 
Pembrey Wales. Fw 1 90s were 
downing Spitfires at that time, 
and this was our first specimen 
for evaluation and detailed 
illustration for distribution to 
fighter units. The hasty artwork 
included hand lettering for all 
the captioned technical features. 
After all the rushed effort, the 
Civil Service Reproduction 
Branch managed to delay issue 
till September 1942.” 

PETER CASTLE, 2004 
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IT-FIGHTEI 

! FITTED WITH U 
MO 211 J CAN 8f 


Fu.G. 202 3 SCREEN 
PRESENTA TI ON UNIT 


• Fu.G. IQ. (GENERAL PURPO! 
AERIAL SELECTOR* TUNER 
RECErVER SELECT OR (BE l 


10N0 NAVE RECEIVER * 
WITH POWER UNIT » 


AFT SECTION 0F COCKPIT COVt* 
SHOWN JETTISONED. M6.8L. 
0-9 -W 1 , 000 R. CAN & CAfiSfO 
VHE* f»£-202 tS NOT FITTER. 


Fu.C.iO SWITCH 
TEliPtWEmCGRAPH 


IING U NIT FOR FIXED AERIAL 


MATCI 


Fu.G. 202 POWER UNIT 
fr DISTRIBUTION BOXES 


AERIAL MATCHING 


MASTER COMPAQ. 

OXYGEN BOTTLES 


CARRIERS 
, ALTERNATIVELY 


Junkers Ju 88C 

In December 1940, Flight magazine described 
the Ju 88 as “a collection of numerous 
‘brainwaves’, but it is not a good aeroplane, 
since it has failed in its function.” It was a 
damning statement for an aircraft that many 
consider Germany’s equivalent of the 
Mosquito. 

The Ju 88 proved one of the most versatile 
combat aircraft ever built. In the skies above 
Germany the Ju 88 excelled in the night-fighter 
role. It had excellent range, was well armed 
and had adequate space to accommodate 
the extra equipment necessary for the tasks 
assigned it. During the war the German 
night-fighter force claimed 7,400 enemy 
aircraft destroyed. 
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Junkers Ju 87 




JUNKERS JUMO 211 J 


SKETCH ABOVE SHOWS DESERT 
CAMOUFLAGE & JETTISONABLE 
FUEL TANK. 666AL9. 


PILOT'S SEAT ARMOUR WIRELE9S 

BACK 8mm. SIDES & SEAT 4mm. 

OIL TANK 6-8 GALS. PILOT'S HEAD 

BULLET-RESISTING GLASS ARMOUR 10mm. 
Kb. 50 mm. | j 


OXYGEN BOTTLES' -5 
SELF-SEALING FUEL 
TANK. 33 GALS. 


TWIN M.G. 8l's O F 7-92 mm, CALIBRE 
1.000 ROUNDS PE R GUN. 


ARMOUR 5mm. 


M.G, 17 OF 7'92mm, CALIBRE 
1.000 ROUNDS 


MASTER COMPASS 


ARMOUR BULKHEAD 8mm. 
F .OOR ARMOUR 5mm. 


COOLANT RADIATOR 


SELF-SEALING FUEL TANK 52-8 GALS. 
UNDERSIDE OF RADIATOR, FLAPS 
& PIPING ARMOURED 3-5mm. 


w ARMOUR 8mm. 

MAIN OIL TANK, 9-9 GALS. 
COOLANT HEADER TANK 


BOMB DISPLACEMENT GEAR 


SIREN FOR DIVE BOMBING 


INDUCTION-AIR COOLER. RADIATOR ARMOURED 


FUSELAGE CARRIER WILL TAKE 
ANY BOMB FROM 250 KG. TO 1.800 KG, 


DIVE-BRAKE IN OPERATION 


Commonly known as the“Stuka” 
(from Sturzkampfflugzeug, German 
for dive-bomber) the Ju 87 was 
selected to carry out the very 
first operation of World War II. 
Twenty minutes before the official 
outbreak of hostilities a Kette of 
Ju 87s (meaning three of them) 
took off from their forward base 
in East Prussia.The bridge at 
Dirschau (Tczew) in Poland was 
vital to both the Germans and 
Poles. But the bridge itself was 
not the target; the object was to 
take out the demolition ignition 
points situated in the blockhouses 
close to the bridge. The Stukas 
completed their mission, but they 
were not successful. The Poles 
managed to destroy the bridge 
before the Germans could 
reach it. 

By the time the Ju 87D variant 
entered service, the Stuka was all 
but obsolete. Slow and not very 
maneuverable, the Stuka was 
extremely vulnerable to fighter 
attack and only saw success once 
the Luftwaffe had gained local air 
superiority. 
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Messerschmitt Me 210 




DIVE BRAKES EXTENDED 


&DN PORTS 


/IS! ON FQft EXTERNAL BOMBS 


ARMOUR 


AIR INTAKE 


ARMOUR 


BULLET- RESISTING GLASS 


DUCTED COOLANT RADIATOR 


(MAY BE FITTED ) 


ADJUSTABLE (ARMOURED) FLAPS 


IMOUR EACH S/DE 


TRANSPARENT PANELS 


OIL TANK- 


GUN PORI 


BULLET RESISTING GLASS 


&• ARMOUR. BULKHEAD. 


TYPICAL BOMB LOAD: 

2 *2501^2* 5 


EXHAUST SHIELD 


OIL RADIATOR! 


LINK &-^ASE CHUTES 


OUTBOARD FUEL 


Jtlf -STALING ■ 40 


LEADING EDGE SLAT 
shown slightly open 


WHEEL STOWED HORIZONTALLY 


ARMOUR 


(OH UPPER &■ LOWER SURFACES 


OXY GEN- CYLINDERS 


-fj IN EACH WING) 






DAIMLER BENZ DB -601 F 

'■h 






BOMB POORS OPEN 






TAIL WHEEL FULLY RETRACTABLE. 


DIVE -BRAKES 


TrlFWlM 


OV UPPER Er LOWER SURFACES. 




ARMOUR 




f 






w 
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The Me 210 was designed to replace 
Messerschmitt’s first twin-engine fighter, 
the Bf I 1 0. It was meant to be a heavy 
fighter with a secondary capability as a 
fighter-bomber/dive-bomber. When 
introduced into service, Me 210 units 
suffered a protracted and expensive 
wastage of aircraft due to accidents. 

In June 1941 production of the Me 210 
was finalized with the Hungarians. The 
original plan called for the production 
of 557 Me 2 1 0s and 8 1 7 Me 4 1 0s, but 
in the end only 1 76 aircraft were built. 
The Royal Hungarian Air Force was the 
only other nation to use the Me 2 1 0 in 
combat during World War II. After a 
short operational life the Me 2 1 0 was 
replaced by the improved Me 4 1 0. 
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VERSION WITH FOWLER TYPE fUP 
WITHOUT AILERON PORTION 


TAIL GUN 20 1 


DE-ICING AIB HEATER 


FUEL tankage: 

NORMAL TOTAL . IN WING! 
MAXIMUM TOTAL OF 2781 


*• rust L AGE . 1946 GALLONS, 
GALLONS CAN BC CAOOIEO 
WITH REDUCED BOMB-L0A0. 


FuG 203 RADIO CONTI 

FOR M» 193 GLIDES -BO*. 


OIL TANKS 


TRAILING AERIAL 
LEAD-IN (f MATCHING UNIT 


MAIN HYDRAULIC TANK 


b mm GUN . 350 ROUNDS . BELT-FED, 

IN TURRET WITH POWER TRAVERSE 
OF 360', 87* ELEVATION. 


SHORT-WAVE AERIAL 


*T7WUR-TYPE FLAPS, INCLUDING AILERON PORTIONS. 
EXTENDED AS FOR LANOING 


DRIFT S- GROUND 
SPEED SIGHT 


AIR INLET TO OIL RADIATORS 


COOLANT TAf 


COOLANT RADIATOR SEGMEl 


- 


7 AIR INTAKES ^ 
r TO SUPER-CHARGER A- 
MAIN-WANE DE ICING SYSTEM. 


FOWLER TYPE FLAPS 

EXTEND OVER IMTWE TRAILING 
EDGE IN SOME VERSIONS. 


TWIN IS mm Sd®.350 ROUNDS PCS 

IN POWER TURRET ( REMOTE CONTROL FROM ‘ 
360* TRAVERSE , ST ELEVATION. 

MAIN RADIO PANE’!: O.F. I 

FuG 10 P. (GENERAL PURPOSE SET) 

fv.G 171. (V.HF. COMMUNICATION fr HOMING) 

Fu.G 8L 2 f. (8UN0 APPROACH ) 


typical bomb load: MRP 

E * SC 1,000 Kj 4* Mgg-; 
I. * 5.C t.BOO Kl MP& 
CARRIED INTERNALLY 

ALTERNATIVELY ■ /, 
2 x S C. 1.500 K, MAY 
BE CARRIED EXTERNALLY 

■ ON ETC U»0 UNDER WINGS 


IL'-yOMt FOR GUNNtH /wiatlfc 35 / 

OPERATOR, ARMOUR PROTECTED f 


UNDERCARRIAGE. FLAP 4- 

FU«L JITTISCN CONTROLS. 


Fu6 K)I RADIO ALTIMETER (PULSED) 


■Fu6 101 RAO© ALTIMETER (F.M.) 


79 .. GUN , 500 POUNDS. BELT-FED 


79 mix 500 BOUNDS.BELT-FED, 

FREE MOUNTING IN ARMOURED 
ENCLOSURE. 


YD.KA, 4 BLADE VP.PGOCtLLOR 

FITTEO WITH BLADE ROOT CUFFS 

DAIMLER -BENZ 610 ENGINES 

CCMPOSED CF 2 * 6CS. iNTta-coNNECTED 
BY DOG-CLUTCHES, IN EACH NACELLE. 


LOWER SECTION OF NOSE 

MAY at armoured" 


PILOTS SEAT 

ARMOURIO 


LOTFE 7 D* BCMBS1GHT 


20 me GUN, 250 ROUNDS, BELT- FED. 
FREE MOUNTING IN ARMOUPEO 'SOLA' 
WITH BULLET-PROOF GLASS SCREEN. 


PAIR Cf SINGLE-WHEEL 0LE0-LE6S 

RETRACTING SEPARATELY 


BALLOON CABLE CUTTER 
FIXED BEHIND skin FOR FULL 
LENGTH Or LEADING EDGE 
4" AROUND NOSE. 


Heinkel He 177 



Aerodynamically, in terms of handling and 
performance, the He 1 77 strategic bomber 
had a sound design that received favorable 
reports from most pilots. The long wings 
and sleek fuselage gave the He 1 77 a healthy 
range of 3,4 1 7 miles (5500 km). However, 
its twin-engine appearance concealed a major 
flaw. The He 1 77 was in fact a four-engine 
bomber with two coupled engines in each 
nacelle driving a single propeller. This engine 
arrangement was a total failure. The engines 
overheated and frequently caught fire, 
earning the bomber the nickname the 
“Flaming Coffin” from its crews. Because of 
the pressure to get the He 1 77 into action, 
the engine problems were never fully 
addressed and early production models of 
the He 1 77 were in fact dangerous to fly. 

The most important units to use the He 1 77 
were KG 40 and KG 1 00 for maritime attack 
and reconnaissance based on the French 
coast. Anti-shipping operations from France 
came to an end in the summer of 1 944. Just 
over 1 ,000 He 1 77s were produced. 
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Messerschmitt Me 4 1 0 


The Me 4 1 0 was a direct descendant 
of the unsuccessful Me 2 1 0. This 
“new” design was really just a 
continuation of the Me 210. With 
slight physical changes — an 8-inch 
(20 cm) extension of the engine 
cowlings to accommodate the larger 
DB603 engines, a rear fuselage 
extension of 14 inches (36 cm) and 
wing slats — the Me 4 1 0 had similar 
performance and better flight 
characteristics. The Me 410 entered 
operational service during the spring 
of 1943. Originally designed to 
replace the Bf I 1 0, the Me 2 1 0/4 1 0 
never did live up to expectations 
and served for only a short period 
of time. Only 702 Me 4 1 0s were 
delivered to Luftwaffe units before 
production ceased. 


BOMBS 


2 X 250 KG, 

OR 2X500 KG. 

OR IX 1.000 KG. 

OR IN SPECIAL CARRIER 
FRAME 8X50 KG. 


RUDDER & ELEVATORS 
FABRIC COVERED. 


RADIO MOUNTED ON 
BOTH SIDES OF 
ARMOUR BULKHEAD. 


ARMOUR 9mm. 


MASTER COMPASS 


2 X M.G. 131 (13mm.) IN BARBETTES 
450 ROUNDS PER GUN. 


FUEL TANKS. SELF-SEALING. 


* ARMOUR 6mm. 


*ARM0UR Ah 


2XM.6.I7 (7-9 mm.) 1000 ROUNDS PER 6UN 
2 X M.G. 151 (20mm.) 350 ROUNDS PER GUN 
(2X20mm.0R I X 37 mm. OR IXSOmm.CAN BE 
INSTALLED IN BOMB BAM.) 


COOLANT RADIATOR 


DIVE BRAKES EXTENDED 


OXMGEN BOTTLES 


OIL COOLER 


COOLANT TANK 
* ARMOUR . 


AlA DIAGRAM [ 1394 ) 7 44 


AIR MINISTRY 
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Junkers Ju 88 




FUSELAGE 
FUEL TANKS 


AIR INTAKE 


BULLET RESISTING GLAS S 


FIGHTER VERSION 

3 X MG 17 #■' 3 x M6#f CCBLiKON (lOo^l 

AlLFlXCO, FWINQ FOOD. 

AflMOUOlO FOOHTT BUCK Ml AD 


JUMO 211 J ENGINES 


jOiL FUEL CAMERA H CATER 


CAMER AS 


RECONNAISSANCE VERSION 


LC HUGE 


SPAN 66 


FuGIO FIXEO AERIAL 


UNDER CARRIAGE WHEELS TURN 

v — ^ 90* DURING RETRACTION 

NIGHT BOMBER CAMOUFLAGE 


FuG 16 AERIAL 


TORPEDO VERSION 

CARRYING 2 * F5W(t*T TORPEDOES. 


RUBBER 


COMPUTOft FOR'STUVT 01 


AERIAL MATCHING Ufrjl 


PILOT'S VH-F. QT, SET (FuG 16) 

r . nno ** POWER UNIT 


. ^ D F l< 
■ f MOtl CONTROLLED 


RECEIVER 


2 ± AI RCRAFT BATTERY" 


AFT BAY, CARRIES fOELTANK, 
^ Off 10 x 50 Kg BOMBS 
( 4 ONLY SHOW*#*' 


FUEL JETTISON OUTLET 


DIVE BRAKE 
(SHOWN FOLDED). 


1 FIRST AID KIT. 


I OXYGEN CYLINDERS 06 IN ALL) 


MASTER COM PASS 


°t- POLE AERIAL FOR B. A . MARKER BEACONS 


•RICAL WINCH FAIR-LEAD FuG 10 


[shown open). 


CARRVtKia JfTT IJQNABL E FUEL 
tanks (2 X 200 6AU EXTFBNALLY. 


ENGINES JUMO 211 J 
INVERTED IN-LINE LIQUID-COOLED 
1,300 H.P, AT 12,500 FT 


ARMOUR 


exhaust shield} \ 

BALLOON CABLE-CUTUR 


^T^—a^mAIN RADIO 
00^ t^MEL ( F uG , JO) 
HEAVY BOMBS OeJETTISONA&U 
FUEL TANKS CARRIED ^ ' 
EXTERNALLY 


M G. F F. OERUKON (20-*) 
DRUM FED, FREE MOUNTING 


ARMOU RED SEAT. 


(23 GAL) 


CONTROLLABLE Gl LLS 


OIL radiator 


COOLANT RADIATO R 

]4 SEGMENTS IN ALL) 


tXVE - BRAKES (O P E N ) 


JUNKERS HYDRAULICALLY 
CONTROLLED WOODEN 
BEADED PQOPELLORS 


BALLOON CABLE -CUTTER 


AIR INTAKE TO 

INDUCTI ON -AIR C OOLER 


iRNALLY. 


-MSTWCTtD ’• 

(OFFICIAL USE ONLY) 

At* DIAGRAM 

1)84 

*4) 


The Ju 88 was designed as a tactical 
bomber with a moderate range. 
Normal fuel capacity was only 
1 ,677 liters (369 Imp gal) in tanks 
between the spars inboard and 
outboard of the engines. To increase 
its range, many versions of the Ju 88 
were plumbed with a large fuel tank 
in the bomb bay. At the bottom right 
of this air diagram under the “Official 
Use Only” box is the designation 
A.1.2 (G). The A.I. stood for Air 
Intelligence. The Number 2 designated 
the intelligence section, which dealt 
with four different areas: (A) Aircraft 
Industries and Production, (B) Airfields, 
(C) Liaison with Ministry of Economic 
Warfare and Ministry of Aircraft 
Production, and (G) Aircraft and 
Aeronautical Equipment. 
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Henschel Hs I29B 


The Hs 1 29 was not built in great 
numbers. It served for a short time in 
North Africa and on the Eastern Front. 
Armed with a 30 mm cannon, the 
Hs 1 29 proved a very effective 
anti-tank aircraft. In the summer of 
1943 a captured example from North 
Africa was brought to Britain, where 
Peter Castle had a chance to sketch 
the unassembled pieces. 


( 



GNOME-RHONE 14 M 


100 WATT LANDING LIGHT 


SELF-SEALING 

OIL TANK (7 7 GALL*) PORT S< STAR B' 

SELF- SEALING 
FUEL TANK (44 GALL* ) 

^ ACCUMULATOR^^ 


F FUSELAGE DETACHABLE 


REAR SECTION 


I4M 04 ENGINE ( RIGHT-HANO) 


MASTER COMPASS 


STOWAGE SPACE 


REVI GUN V BOMS SIGHT 


COMPLETELY ARMOURED DETACHABLE 
k COCKPIT UNIT (6mm. £r 12mm.) 


AIR INTAKE FOR OE-MISTING 75m« 
BULLET-RESISTING WINDSHIELD 


(250 ROUNDS) POR- 


Er STARB* 


SELF-SEALING FUEL TANK (45 


7 9mm. M.G. 17 1 I 

BELT BOX (1000 ROUNDS) 30mm. M.K. 101 (30 ROUNDS). 

PORT Er STARB« ALTERNATIVELY, 4 x M.G. 17 GUNS, 

^ 4x50 KG. BOMBS, or 1x250 KG. BOMB 


OIL COOLER 
(5mm. ARMOUR)/ . -,; 


14 M 05 ENGINE (LEFT-HAND) 


RATIER 3-BLADE CONTROLLABLE- PITCH 
PROPELLER 


STRONG POINT FOR 1*50 KG. 
BOMB CARRIER 


TROPICAL AIR INTAKE Er CLEANER 
(CARBURETTOR MAY BE ARMOURED) 


A.L2.(g 1 , AIR MINISTRY 
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Junkers Ju 1 88 


The Ju 1 88 was probably the best 
medium bomber produced by Germans 
during the war. It was also a sign that 
the Germans were losing. By the time 
theju 188 entered service in May 1943, 
aircraft production was shifting rapidly 
to fighter production. The need for 
more fighters meant the Germans were 
bolstering their defenses and not 
investing in offensive weapons such as 
bombers. 

The Ju 1 88 was a great improvement 
over the famous Ju 88. It handled better, 
was able to perform better at high 
weights and was able to use the more 
powerful BMW 801 engines to their 
full extent. While 1 5,000 Ju 88s were 
produced during the war, only 1 ,076 
Ju 188s left the production line. At the 
end of the war the French recognized 
the excellent qualities of the Ju 1 88. 

The new French Air Force put at least 
30 Ju 188s back into service for a short 
period of time. The camouflage pattern 
on Peter Castle’s Ju 1 88 seems to be 
the standard maritime finish of blue-gray 
meander over dark green. 




ELECTRICALLY TRAVERSED TURRET WITH 13mm. M.G.I3I [500 ROUNDS] 
[j u 68 A HAS 20m*. M G. 151 IN HYDRAULICALLY OPERATED TURRET ] 
[8mm.-IOm«. HEAD PROTECTION MAY BE FITTED] 

M.G.I3l[400 ROUNDS] IN HAND-OPERATED a 
- 8'^ mm. ARMOUR &• 63mm. GLASS I jm 


OUTLET 


W Op/REAR GUNNER’S 13. 

RING WITH 45^ 


OINGHI y STOWAGE 


270 GALLON FUEL TANK 
IN FORWARD BOMB BAY 


FUEL JETTISON PIPE 


OXYGEN BOTTLES 


MASTER COMPASS 


HOT AIR DE-ICER IN TAILPLANE 


R 10 x SC 

GALLON 


RADIO [FuG 10 PJ 


STRONG POINT FOR BOMB CARRIER 
[NOT NORMALLY USED] 


3LE CUTTER [INTERNAL] 


ARNING DEVICE [FuG 216] 


AERIAL FOR RADAR TAIL W; 


PILOT PR0TECTE0 BY SHAPED ARMOUR SEAT [4m». - 8««.] 
OBSERVER/BOMB AIMER 


MOUNTING FOR FREE or FIXED 20—. M.G. 151 [250 ROUNDS] 
-BALLOON CABLE CUTTER 


HOT AIR DE-ICER IN LEADING-EDGE 


FINGER TYPE EXHAUST STUBS 


HEAVY BOMBS CARRIED EXTERNALLY 
[®.g. 4 x 500 KG. or I « 1800 KG. + I * 1000 KG] 


V.D.M. CONSTANT-SPEED PROPELLER 
5mm. ARMOUR UNDER FORWARD COWLING 


' COOLING FAN 


B.M.W.80IG ENGINE IN Ju I88E F [Ju I88A HAS JUMO 213 LIQUID-COOLED ENGINES] 


FAIRING FOR LOTFE 7D PRECISION BOMB SIGHT 


VENTRAL 6UNNER LIES ON S'-Smm. ARMOURED ENTRANCE 
HATCH WITH 7-9«. TWIN M.G. 81 [500 ROUNDS] 


91 GALLON SELF-SEALING FUEL TANK [PORT Er STARBP] 


FUEL 


DE-ICING FLUID TANK 


[Ju 88 SPAN 65'l0"] 


SPAN INCREASED TO 72 


£ B.m.UJ,80l-G 


FULL LENGTH TRIMMING TAB 


VHF R/T SET [FuG l< 
BZA. DIVE-BOMB SIGHT COMPUT 
BLIND LANOING RECEIVE 
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Flying Bomb 



The first cruise missile used in action 
was theVergeltungswaffe I (Revenge 
No. I orVI),alias Fieseler Fi 103. 
Nicknamed “Doodlebug” in Britain, 
the VI was launched in large numbers 
against London and other targets 
starting in June 1 944. 


The VI was not manufactured to 
normal aircraft tolerances.This made 
for large variations in performance. 
The majority of VI s flew at around 
350 miles per hour, others were 
tracked at 420, and the slowest 
came in at around 320. Launch time 
from the Pas de Calais in France to 
London averaged between 20 and 
25 minutes. 


Just over 10,000 Vis were launched 
against England. Of the 7,488 that 
crossed the British coast, 3,957 were 
shot down short of their targets 
(more than 1 0 percent of all Vis 
launched crashed shortly after 
takeoff). Of the 3,53 1 that made it 
through the defenses, 2,4 1 9 reached 
London, 30 of them hitting 
Southampton and Portsmouth. 
There were 6,184 people killed 
during the first cruise missile attack 
in history. 
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1. A!* IOC OPERATING VEEOER TYPE MILEAGE COUNTER. 

2. NEUUU PLATE SWITCH OPERATING UaZ IM FUZE 
J WOODEN SPHERE CONTAINING COMPASS 

4. SWITCH OPERATING UAZ IM IN CASE Of BELLY-LANDING 

S EE A 2 IM AND CENTRAL EXPLODER- TUBE (POSITION Of FUZES ON TUBE VARIES ) 

4. ENT IM EMERGENCY FIRING DEVICE FOR EIAZ IM. 

7, MECHANICAL ALL-WAYS IMPACT FUZE BOA 
I. SECOND FUZE BOA. 

». PORTION Of H E. FILLING IN APPROXIMATELY 2M0 L» WARHEAD, 

(FILLING MAY BE NORMAL OR ALUMINIZED I 

10. FITTING FOR LAUNCHING GEAR. 

It. WARHEAD BOLTED TO FUEL TANX AT 4 POINTS 
12. FUEL TANK FILLER CAP 

11. LIFTING LUG. 

14. FUEL SUMP ANO FEED PIPE 

15. STEEL TUBULAR MAIN SPAR INSERTED IN TUBE THROUGH FUEL TANK. 

14. SHEET STEEL WING SKIN 

17 PRESSED STEEL WING RIBS SPOT-WEIOID TO SKIN 
IB. BUILT-IN BALLOON CABLE-CUTTER 

I IT. WIRE BOUND SPHERICAL COMPRESSED AIR BOTTLES. 

•20. (2200 LB PER SO IN.) 

21, VALVE REDUCING AIR PRESSURE TO 100 LB PER SQ IN 
22 FUEL PUMP AND REGULATOR FOR SPUD AND ALTITUDE. 

2). PITOT TUBE TO® COMPENSATING FOR SPEED 

24 10- VOLT BATTERY FOR AUTOPILOT ANO FUZING SYSTEMS 

a AUTOMATIC PHOT COMPRISING HEIGHT ANO RANGE SETTERS ONE GYRO CONTROLS 
PITCH ANO TAW . TWO GYROS CONTROL RATES OF CLIMB AND TURN. 

24. VEEOER MILEAGE COUNTER 
27. RUDOER SfRVO-MOTOR- 
2B. ELEVATOR SERVO-MOTOR. 

ir LIFT SPOILER OPCRATIO BT VEEOER COUNTER FOR INITIATING OWE 

M. TUBE CONTAINING 400 FT T RARING AERIAL (ONLY FITTED WHEN RANGING TRANSMITTER 
IS INSTALLED) 

II. NOSE COWLING. 

II SHAPED AIR OUCT 

31 GRILL INCORPORATING SPRING LEAVES AND PETROL INKCTON ItTS 
14 VENTURI BLOCK 

15. SPARKING PLUG FOR STARTING ONLY 
)4 IMPULSE DUCT ENGINE 

17 REAR SUPPORTING FORK 

NOTf : TWENTY-THREE I KG EXPLOSIVE INCENOlART BOMBS HAVE BEEN CARRIED ON A 
>EW OCCASIONS 
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BOMB LOADING 
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FUEL TANKS 
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WING TIP STRUCTURE 
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RUDDERS 
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FINS 
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UNDERCARRIAGE 
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PNEUMATIC SYSTEM 


SECT. II 


ELEVATORS 

SECT. 7 CHAP. 3 


ENGINE COWLINGS sect, io 


FLYING CONTROLS 


SECT. 8 


CONTROLS AND EQUIPMENT 
AT CREW STATIONS SECT. 2 
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Lancaster Mk X 


This richly detailed partial cutaway drawing appears in the 
Lancaster Mk X maintenance and descriptive handbook. 
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Breaking Down Points 


Plywood Surfaces 


Solid and Laminated Spruce Construction 
Spruce Struts, Balsa Filling Birch Ply Skin 


Ash Stiffeners (Main Spar) 


Metal Structure 


Balsa Wood Planking 
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'll. Rudder Trimmer Tab* 
12. Tail Plane 
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Mosquito Main Structure 

The de Havilland Mosquito was the 
first modern all-wood aircraft to enter 
RAF service and was one of the most 
successful aircraft of World War II. 
Through the use of nonstrategic materials, 
the Mosquito was produced quickly 
and cheaply, built using a ply-balsa-ply 
“eggshell” construction. The Mosquito 
was the fastest operational aircraft of its 
type to enter service anywhere in the 
world. The use of wood also meant that 
spares and serviceable repairs could be 
readily accessed through subcontracting 
to firms employing carpenters of average 
skill. The last of 7,78 1 Mosquitoes built 
was completed on November 15, 1950. 
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w Mosquito F Mk II 

This marvelous cutaway drawing 
highlights the four 20 mm cannon 
armament of the Mosquito F Mk II 
fighter. Notably, all fighter versions 
of the Mosquito were equipped with 
a fighter-type stick control column 
and not the bomber-type hand wheel. 
Maximum speed of de Havilland’s first 
fighter version was an impressive 
370 miles per hour (596 km/h). 


GRAPHICWAR 


GRAPHICWAR 


1 OIL COOLER 

2 COOLANT RADIATOR 

3 NAVIGATION HEADLAMP 

4 CAMERA GUN SPOUT 

5 -303 GUNS (FOUR) 

6 COVER TO USED CARTRIDGE-CASE 
CHAMBER 

7 AMMUNITION BOXES & FEED CHUTES 
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9 INSPECTION DOOR FOR 
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11 VENTILATOR CONTROL 
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47 DE-ICING TANK 
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50 SANITARY CONTAINER 
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15 FIRING SWITCHES 
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Ribs and Formers. (Aerofoils). 


Breaking Down Points. 


Control Surfaces. 


Longerons. 


Fuselage Frames. 


Alighting Gear Structure. 


Floors, Walkways, Decking and Bulkheads. 


Bracing Members, Stiffeners, Etc. 


Main Spars. (Mainplane and TaH Unit), 


Stringers, Wing Tip Stiffeners. 
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HALIFAX 


Main Structure 


Halifax III Main 
Structure 

The Halifax bomber was a 
robust and versatile aircraft. 
Its construction was quite 
conventional, but it was 
designed to be built in about 
fifteen main components. 
This allowed for a highly 
dispersed manufacturing 
base — a safeguard against 
enemy attack — but also 
resulted in a slightly heavier 
airframe because of the 
number of transport joints. 
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Aircraft Recognition 
The Inter-Services Journal 

Aircraft Recognition was a monthly journal published by the 
Ministry of Aircraft Production. It was lavishly illustrated with 
aircraft photographs and sillographs. Each month there were 
numerous identification quizzes with the answers appearing 
in the back. This cutaway drawing shows a Japanese Yokosuka 
PIYI Ginga twin-engine bomber, code-named Frances by 
the Allies. 
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WE MOVE AGAIN 

Please note that the Editorial Offices of the Journal 
have been moved again. They are now back at : — Ministry 
of Aircraft Production, Room 202G, 2, Hyde Park Street, 
London, W.2. Telephone : Ambassador 1290, Ext. 3 & 4. 


DONT HIDE IT! 

This Journal, although an official issue, contains no information 
in a security classification. For this reason it should be given 
the widest possible circulation among the Services and the 
R.O.C. for whom it is produced. The text and illustrations 
are Crown Copyright and the permission of the Controller 
of H.M. Stationery Office must be obtained before any 
reproduction is made. 


THE EDITORIAL COMMITTEE 

The Inter-Services Journal on Aircraft Recognition is published on the first 
of each month. It is prepared and produced by an Editorial Committee in 
conjunction with the Aircraft Recognition Branch of the Ministry of Aircraft 
Production. The members of the Editorial Committee are : — Peter G. 

Masefield, M.A., A.F.R.Ae.S. (Chairman) ; Leonard Bridgman ; G. 

Geoffrey Smith, M.B.E. ; D. Jenkins ; Obs./Lt. C. Charles Tapp, M.B.E. ; 


Sqd. Ldr. C. H. Blyth, R.A.F.V.R. ; H. L. Gaunt ; Sqd. Ldr. H. F. King, 
R.A.F.V.R. ; and Mrs. Joan Bradbrooke. All contributions should be 
addressed to the Inter-Services Journal on Aircraft Recognition, Ministry 
of Aircraft Production, Room 202G, 2, Hyde Park Street, London, W.2. 
Telephone Number : Ambassador 1290. Ext. 3 and 4. Articles submitted 
for publication should not exceed about 1,000 words in length. 


2404/WL 8199/Dmd. R7108/Gp. 34-224. 168M. 12/44. Printed under the authority of H.M. Stationery Office by Samson Clark & Co., Ltd., Mortimer Street, London, W.l 


OPERATION 


GRAPHIC WAR 


GRAPHICWAR 


81 


GREAT BRITAIN 



GREAT BRITAIN 



He Who Sees First 

“Probably the biggest thing 
to a fighter pilot is being 
able to see things — not 
only to see them, but to 
interpret them. When he 
sees fighters too far away 
to recognize, he should 
have a fairly good idea 
whether they are friendly 
or not by the way they 
act — by the way they 
circle a bomber formation 
or by the way they act 
when near other fighters 
that are known to be 
friendly. This is something 
that comes pretty much 
with experience, but a 
thing that can be practised 
is just looking and 
recognizing what you see.” 

CAPTAIN D.W. BEESON, 
334th FIGHTER 
SQUADRON 
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9 AIR TAIL FITTED 
CORRECTLY AND 
SECURELY, LANYARD 
ANCHORED TO AIRCRAFT 
AND SUFFICIENTLY SLACK 
TO PREVENT PREMATURE 
RELEASE OF FID 


*■ SPEED & RANGE 
SETTINGS CORRECT. 
DEPTH SETTING O K. 
OR REMOTE CON- 
TROL CONNECTED 
AND LINED-UP 


3 AIR LEVER FID 
INSERTED & LANYARD X 
SECURELY ANCHORED 
TO AIRCRAFT, SAFETY 
PIN REMOVED FROM 
BEHIND AIR LEVER 


Jm STROP TENSIONED 

CORRECTLY, TORPEDO RIGID 
IN CARRIER AND CARRIER 
PADS CORRECTLY LINED UP 


OPEN STOP VALVE 


TURBINE TROUGH 
COVER SECURELY IN 
PLACE AND SEALED. 
CORRECT FIRING 
SETTING MADE, OR 
REMOTE CONTROL 
CABLE CONNECTED 


PROPELLERS SET 
TO STARTING 
POSITION AND 
CLAMPS REMOVED 


f IF GYRO-ANGLING GEAR IS 
IN USE CHECK FOR FUNCTIONING 
AND LINING-UP, AND THAT 
LOCKING PIN IS REMOVED 


IF DRUM CONTROL 
FITTED CHECK THAT 
NEW WIRES ARE 
ATTACHED TO AIR-TAIL, HOOKS CLOSED, 
GEAR COCKED, INERTIA WHEEL LOADED 
CORRECTLY, AND CONFIRM THAT TEST HAS 
BEEN MADE 


IjL check that 

TORPEDO SIGHT IS 
LINED UP & WORKS 
CORRECTLY 


O AIR 
DELAY VALVE 
COCKED, 
I.E. FLAP 
FORWARD 


THE AIRCRAFT TORPEDO- 


POINTS TO CHECK 


BEFORE 

TAKE-OFF 


For further information see A.P 2495 A 


OmSmM 

2384 


AlfiCRAfT WOOOCHO* 


' 




I 




I 


l 


I 


Aircraft Torpedo — Points to Check (opposite) 

Torpedoes were extremely sophisticated and sensitive weapons. Not only did they 
have to sustain the rough handling on aircraft carrier decks, but they had to withstand 
the elements while hung from an attacking torpedo bomber. Many things could go 
wrong and many did — during the war the British dropped 609 aircraft torpedoes. 

Of that number, only 167 were certain hits, and 37 probable, for a 33.5 percent 
probable/certain rate. 


Mk XII Aircraft Torpedo (below) 

This five-piece air diagram illustration is in fact a life-size depiction of the Mk XII 
torpedo.The Mk XII was the standard airborne torpedo for the both the RAF and 
Fleet Air Arm for the first half of the war. It weighed 1 ,548 pounds (702 kg) with a 
warhead of 388 pounds ( 1 76 kg) of TNT. Larger warheads could be fitted but they 
were limited to shore-based aircraft. 
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Aircraft Torpedo — Points to Check (opposite) 

Torpedoes were extremely sophisticated and sensitive weapons. Not only did they 
have to sustain the rough handling on aircraft carrier decks, but they had to withstand 
the elements while hung from an attacking torpedo bomber. Many things could go 
wrong and many did — during the war the British dropped 609 aircraft torpedoes. 

Of that number, only 167 were certain hits, and 37 probable, for a 33.5 percent 
probable/certain rate. 


Mk XII Aircraft Torpedo (below) 

This five-piece air diagram illustration is in fact a life-size depiction of the Mk XII 
torpedo.The Mk XII was the standard airborne torpedo for the both the RAF and 
FleetAir Arm for the first half of the war. It weighed 1 ,548 pounds (702 kg) with a 
warhead of 388 pounds ( 1 76 kg) of TNT. Larger warheads could be fitted but they 
were limited to shore-based aircraft. 
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Back from 
X Country 

Crew fatigue could be just 
as deadly as flak and enemy 
fighters. After flying eight 
hours or more over enemy 
territory it was natural for 
crews to relax once they 
reached friendly airspace. 
Fatigue mixed with relief 
could spell disaster. Crews 
were constantly reminded 
to be just as vigilant at the 
end of a raid as they were 
at the beginning. 


BACK FROM X COUNTRV ... 

Remember that accidents occur more frequently to tired men. 
find that a turning prop is jusf as effective as Jerry Flak. 

Oont /etijour crew yet out until the props have stopped / 
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Temper Dash with Discretion 

German bombers were lightly armed with handheld 
rifle-caliber machine guns. When flying in large 
formations with no fighter escort, their only effective 
method of defense was close formation flying. This 
provided a degree of mutual fire support, and over- 
eager fighter pilots attacking on their own would be 
met with defensive fire from more than one aircraft. 


Beware of the Hun in the Sun 

“The sun is the most effective offensive weapon 
and the Hun loves to use it. Whenever possible 
I always try to make all turns into the sun and try 
never to fly with it at my back.” 

LIEUTENANT COLONEL JOHN C. MEYER, 
COMMANDING OFFICER, 352nd FIGHTER GROUP 

“I attack out of the sun, coming up slightly 
underneath, with my wingman in trail and slightly 
to one side, watching our tails. I attempt to close 
as rapidly as possible to about 600-800 yards, then 
I chop throttle and close slowly — I find this 
prevents overshooting.” 

MAJOR DON BODENHAMERJR 78th FIGHTER GROUP 
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BEWARE of the HUN in the SUN 


In a surprise attack the enemy may “come out of the 
sun” where it is difficult to see him. Remember to 
look for this especially when about to engage another 
aircraft that may prove to be a decoy. 
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Safety Height 
for Bombing 

When bombs are dropped 
they are traveling at the 
same speed as the aircraft. 
If the aircraft continues 
on the same line as the 
bombs dropped and is 
too low over the target 
when they explode the 
results could be disastrous. 


On September 5, 1939, 
just two days after the 
outbreak of the war, a 
Coastal Command Anson 
released a couple of 
100-pound bombs on a 
surfaced submarine. The 
bombs were dropped at 
low level and entered the 
water’s surface at a shallow 
angle. This caused the 
bombs to skip back into 
the air like a couple of flat 
stones. The impact had 
started their time fuses, 
and after a few seconds 
both bombs exploded in 
the air beneath the Anson. 
The aircraft was severely 
damaged and was forced 
to ditch. Ironically, the 
boat that was attacked 
was in fact the Royal Navy 
submarine HMS Seahorse. 


SAFETY HEIGHT FOR BOMBING 




Do not let enthusiasm or excitement 
affect your judgment. Remember 
the safety of your crew. When 
using instantaneous or short delay 
fuses, do not come below the safe 
height for the bombs you are using. 
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Emergency Landing 
Service 


EMERGENCY 



As RAF Bomber Command grew 
in strength and became capable 
of sending hundreds of bombers 
to targets in Germany, there was 
also an increase in the number 
that returned with battle damage. 
It was quickly realized that 
emergency airfields were needed 
on the east coast of England 
to help these stricken aircraft. 
Between 1 942 and 1 944 three 
runways were constructed. Much 
wider than normal runways, these 
emergency strips were divided 
into three lanes divided by lights. 
The runways ran from east to 
west, making it easy for pilots 
to line up on the runway. If an 
aircraft crash-landed there would 
still be two lanes open. Bulldozers 
were on hand to push any 
damaged aircraft off the airfield. 
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SEUtBUEBT ASSISTANCE 
TO LOST AIACBAFT 

1 Sandra or Canopy lights 

2 Searchlights homing to Sandra or Canopy Lights 

3 Searchlight ience round a balloon barrage 
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Searchlight Assistance 

Damaged aircraft returning from 
a night raid over Germany faced 
an arduous journey home. 
Prowling night-fighters and flak 
were a constant danger, but a 
damaged electrical system meant 
that radio navigation aids and 
radar were of no use in finding 
the way home. It was up to the 
navigator with his compass and 
sextant to guide the aircraft home 
(if the pilot could keep the aircraft 
straight and level long enough). 

As they approached Britain they 
would be met with a number of 
searchlight patterns to help 
shepherd them home. 
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RememberYour 

Undercarriage 
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THIS PILOT DIDN’T/ 
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REMEMBERYOUR UNDERCARRIAGE 


CHECK YOUR UNDERCARRIAGE OPERATION BEFORE ATTEMPTING 
TO LAND, ESPECIALLY 

(i) AFTER AN ENGAGEMENT 

(ii) WHEN YOUR APPROACH HAS BEEN BAULKED. 


D "™ manuum 





Fatigue and inexperience were 
major causes of aircraft accidents. 
A great deal of skill was required 
to fly a high-powered fighter; 
flying it effectively in combat 
required even more! 


Early models of the Spitfire were 
equipped with a mechanical 
undercarriage position indicator. 
This was a rod that extended 
through the top surface of the 
main plane and was fitted to 
each undercarriage unit. When 
the wheels were down, the rods 
protruded through the top of 
the main planes and were 
painted red. Later variants of 
the Spitfire had both mechanical 
and electrical visual 
undercarriage indicators. 


At the start of World War II, 

306 Spitfires had been delivered 
to the RAF. Of those, 187 aircraft 
were in squadron service, 71 
were held at maintenance units, 

I I served as test machines, one 
was used for the writing of the 
Pilot’s Notes, and 36 aircraft 
struck off charge due to flying 
accidents. 
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Do You Know? 


The ability to identify enemy 
aircraft, tanks and ships 
quickly before and during an 
engagement was crucial. It 
could mean the difference 
between victory and never 
being able to fight another day. 
Identifying a ship on the ocean’s 
surface was an extremely 
difficult task. Not only did 
the observer have to identify 
the type of ship but also its 
nationality and its speed and 
direction. Misidentification 
was common. 

During the pursuit of the 
German battleship Bismarck 
the aircraft carrier HMS 
Ark Royal launched fourteen 
torpedo-armed Swordfish 
aircraft. After an hour’s flight 
the Swordfish sighted a large 
ship. The aircraft broke 
formation and went into the 
attack. Only after eleven 
torpedoes were in the water 
did they realize their mistake. 
The ship they thought was the 
Bismarck was in fact the Royal 
Navy cruiser HMS Sheffield. 

No damage was inflicted. 
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EXPLANATION 

Alter the release of bombs and Hash, the defensive 
action taken by the pilot may prevent satisfactory 
photographs being obtained of the target. These 
diagrams show how the position and attitude of the 
aircraft affect the pictures. In the top diagram It Is 
supposed that the aircraft has flown straight and level, 
or has made a fully banked turn and has levelled up 
)ust before the flash was due to explode. This shows 
that. In the time available, the aircraft cannot fly out 
of the area illuminated by the flash. 

Each of the groups of four diagrams Is concerned 
with a particular aircraft altitude and height of flash 
explosion. Each group shows four positions which 
the aircraft may have reached when the flash explodes. 
(Note that, although the position of bomb strike is 
included In the diagrams, the bomb will not necessarily 
have reached this position when the flash explodes.) 
If the aircraft Is levelled out at this moment the 
ground areas will. In each Instance, be sufficiently 
illuminated (these are the areas represented by the 
coloured squares). If the aircraft it at the full angle 
of bank no picture it obtained during the Rate 2 and 
Rate 3 turns. 

The Tables show the limiting bank angles at 
which some detail may still be obtained at the edge 
of the picture 




STRAIGHT AND LEVEL FLI 


RST AND 10' DIVE 


EFFECT OF DEFENSIVE ACTION ON NIGHT PHOTOGRAPHY 
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FLASH AND BOMB 
RELEASE POINT I 


BOMB BURST 


FLASH BURST 


FLASH AND BOMB 
RELEASE POINT 


FLASH AND BOMB 
RtlCASI POINT 


CROUND AREA SUFFICIENTLY 
ILLUMINATtO TO RECORD IN 
CAMIRA 


CROUND AREA COVERED 
BY LENS IN LEVELLED OUT 
TURN-, 


CROUND AREA COVERED 
BY LENS IN STRAIGHT AND 
LEVEL FLIGHT 


GROUND AREA SUFFICIENTLY 
ILLUMINATED TO RECORD IN 
CAMERA 


CROUND AREA COVERED 
BY LENS IN I O' DIVE ' 


APPROXIMATE LIMIT 
SUFFICIENTLY ILLUMIN 
GROUND AREA 


APPROXIMATE LIMIT OF 
SUFFICIENTLY ILLUMINATED- 
GROUND AREA 


GROUNOAREA SUFFICIENTLY 
ILLUMINATED TO RECORD IN 
CAMERA 


GROUND AREA COVERED 
-BY LENS IN LEVELLED OUT 
TURN 


APPROXIMATE 
■SUFFICIENTLY ILI 
CROUND . 


CROUND AREA SUFFICIENTLY 
■ ILLUMINATED TO RECORD IN 
CAMERA 


PLASt 

RElf 


RATE 3 

TURN 


(POSITION I 
BOMB BURST 


GROUND AREA SUFFICIENTLY 
ILLUMINATED TO RECORD IN 
CAMERA 


CROUNDAREA COVERED 
BY LENS INIO' DIVE 


GROUND AREA COVERED 
BVUNS IN STRAIGHT AND 
LEVEL FlICHT 


CROUND AREA SUFFICIENTLY 
illuminated to record in 
CAMERA — 


■CROUND AR^A COVERED" 


APPROXIMATE LIMIT Of] 
SUFFICIENTLY ILLUMINATI 
CROUNDAREA — ' 


APPROXIMATE LIMIT O* 
SUFFICIENTLY IUUMINaMD 
GROUND ARf a 


CROUND AREA SUFFICIENTLY 
.ILLUMINATED TO RECORD IN 
CAMERA 


CROUND ARIA COVERED 
BY LENS IN LEVELLED OUT 
TURN 


GROUND AREA SUFFICIENTLY 
ILLUMINATED TO RECORD IN 
CAMERA 


CROUND AREA COVERED 
BY LENS IN FULLY BANKfD 
TURN — 


APPROXIMATE LIMIT Of 
SUFFICIENTLY ILLUMINATE 
GROUND AREA A 


APPROXIMATE LIMIT OF 
•SUFFICIENTLY IUUMINATIO 
GROUND AREA 


HATE 2 TURN 


STRAIGHT AND LEVH^l FLIGHT AND 10' DIVE 


RATE 1 TURN 
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STRAIGHT AND LEVE -I FLIGHT AND I 


RATE 1 TURN 




2aOOOFT 
MIIOHT OF 0-3 H 
FLASH aURJT 0.000 


sum rtiifiueMpnm> 

4,l»v*X 4.1 


WBOuai 


RATE 3 TURN 


B W&1 ST i • 
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Night Photography 
with Bombing 

RAF bomber crews in World 
War II faced a daunting task. 
Not only did they have to fly 
an aircraft full of bombs and 
fuel over enemy territory for 
eight or nine hours, but they 
had to evade heavily armed 
night-fighters, fly through 
unexpected bad weather, 
and when they finally reached 
their target, had to fly straight 
and level in order to drop 
their bombs. This was one 
of the most dangerous parts 
of the mission. Radar guided 
anti-aircraft fire and 
searchlights quickly found the 
range, but once the bombs 
were released, it was not 
over. All crews were required 
to produce a “bombing photo.” 
This photograph would show 
height, heading and whether 
or not the crew had hit the 
target. When the bomb release 
mechanism was activated, the 
camera was engaged. At the 
same time as the bombs were 
released a bomb-shaped 
photoflash was also dropped. 
This fell at the same speed as 
bombs and when it reached 
4,000 feet it exploded. The 
exposed film recorded the 
ground picture moments 
before the bombs impacted. 
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PILOT..TO LEVEL He 
LATERALLY AND 
FORE-AND-AFT ON 
FIRST BUNK OF 
WARNING UGHT 


IF FLASH NOT SEEN, 
PI LOT TAKES EVASIVE i 
ACTION ON SECOND 
BUNK OF UGHT ; 


CAM ERA .GEARBOX W 
OVER TWO FRAME’ 
FRESH RLM READ' I 


VINOS 


WINDS OVER 
TWO FRAMES 


BOMB AIMER.. RELEASE 
BOMBS AND FLASH 
P I LOT. . STRA IGHT A LEVEL 
DURING BOMB STICK 


BOMB AIMER..ON LEAVING 
TARGET, PRESSES BUTTON 
TO WIND OVER A 
FURTHER FOUR FRAMES 


TYPE 35 CONTROL N9? 19 and 20 


BLADE MAKES* FOR 2-5 
SECS ON BOTH DOWNWARD 
AND UPWARD TRANSITS 
OF' RADIUS ARM . 


DIMMING MATERIAL 

behind both glasses 


fixed stop gives 12 to 
13 secs interval 
between main contacts 


CAME 


BOMB AIMER..SELECT CAMERA A FLASH 
WITH FIRST BOMB 'EXCEPT WHERE 
SELECT1 OH IS AUTOMATIC WITH BOMB/NG) 


ELONGATED POINTER 
HINGES UPWARD FOR 
REMOVAL OF COVER 


TRANSLUCENT SCALE 
■ ALTERNATIVE READINGS 
APE AVAILABLE FOR FUZE. 
OR CAPSULE. BEiNG USED 


ON-OFF SWITCH KNOB. RETURNS 
TO Of F POSITION WHEN RELEASED. 


^PHER WRITE 
PLACE MAG* 
A AND WIND 
: 3Y RELEASE 
N CAMERA 


STARTING -SGLENCHO 
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NIGHT PHOTOGRAPHY 


ITH BOMBING 


MINTED EO* HJi STATlONWr OEPKU »r ftfWNCS LEICESTER Si - J4*4 




i * 

1 

I 

m 



photogrJ 

START'etc. 

j PHOTOGRAPHER..SET 

ARMOURER. .SET FUZE. 

ON CAMEH 

1 DIAL TO HEIGHT OF 

OR SELECT CAPSULE .TO 

OVER 0NC3 

ATTACK 

AGREE WITH CONTROL 

BLOCK 0 



DATE 

ALN* 

i 

MAR, 43 
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Halifax Emergency 
Equipment 

More versatile than the famed 
Avro Lancaster, the Handley 
Page Halifax also offered its 
crew a better chance of 
survival. Twenty-nine percent 
of Halifax crews shot down 
survived the experience, 
compared to 1 7 percent of 
Stirling crews and only I I 
percent of Lancaster crews. 
Compared to the Lancaster, 
the Halifax had a larger, more 
spacious fuselage. This made 
movement in the aircraft much 
easier and made bailing out 
and exiting a ditched aircraft 
less difficult. At its peak the 
Halifax equipped thirty-five 
RAF squadrons with a total 
of 1,500 aircraft. 
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HY TYPE J~ MAR Km I 


COLOUR KEY 


■Ml GRAVINER SYSTEM 6- HAND 
fire extinguishers 

DINGHY INSTALLATIONS 
DITCHING EXITS 
2 ■ DINGHY RADIO 

DINGHY PIGEON CONTAINERS 
DINGHY PACKS 

PARACHUTE STOWAGES £, EXITS 

KS CRASH EXITS OTHER THAN 2t3 

(*•”» •>•*») 

OXYGEN. PORTABLE 

Oxygen normal system refer to AD 3004 

HYDRAULIC (ELECTRICAL) 
FUEL JETTISONING 6- BALANCING 
PROPELLER FEATHERING SWITCES 
■■■ TURRET RELEASE 
BOMB RELEASE 
WINDSCREEN DE ICING PUMP SWITCH 

MISCELLANEOUS EQUIPMENT 

AXE 

FIRST AID 

f 7 ■ FLAME FLOATS L. SEA MARKERS 
VEREY PISTOL fc- CARTRIDGES 
ALDIS LAMP 
EMERGENCY RATIONS 


Manual release for 

Undercarriage up- lock 


EMERGENCY 




N°7 EMERGENCY PACK 

IEm.r 9 »rcy R.tlCn MK 2 
2 Tint of Liquid 
I Drinking Cup 
I Tin of Matches 
1 Veils*. Skull Caps 
I Weather Cover 
Lanyard 


HALIFAX n 


AIR 

DIAGRAM 
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16 Tins cf Liquid 

I Drinking Cup j 

6 Emergency Rations MK2 
I Large First Aid Kit ^ 

C Sea Markers 

i Mast «, Plag War jy 

I Tin of Matches 

S Distress Signals 
■ Sponge 

I Pair Paddles c Lanyard fired to lid 


PIGEON CONTAINERS 


Two containers to be located 
close to ditching exit. 
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Abandoning 
by Parachute 
Hampden I 


It was not uncommon 
for crews to bail out 
immediately after an 
aircraft was hit. If a man 
did not jump within 
seconds, he knew that he 
might not have a second 
chance. But not all hits 
were fatal. There were 
many instances of 
damaged aircraft making 
it home with only half 
the crew aboard. 
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Captain gives order “Emergency Jump,” destroys I.F.F. and slides back top hatch ; Navigator fits pack and opens emergency hatch; Wireless 
Operator collects and fits pack; Air Gunner fits pack and jettisons door. 


Crew at Action Stations. 


Captain taken by slipstream over trailing edge of port wing ; Wireless Operator leaves aircraft through door, head first, diving down to avoid 
chute, if fitted. 


Captain leaves aircraft, diving towards port engine nacelle ; Navigator leaves aircraft head first from aft of hatch ; Wireless Operator moves to 
lower turret ; Air Gunner leaves aircraft, head first, diving down to avoid chute, if fitted. 


AIR 

DIAGRAM 


ABANDONING BY PARACHUTE - HAMPDEN I 


paepAaco bv 
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( [EMERGENCY METHOD ) 



CATE 

ALT 
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FEB4L 


2 

SOT 41 
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ABANDONING BY DINGHY - HALIFAX II 

NINTCD KJ» RM. STATONttT OWCt IT RfrHNGS. IBCBTO. Sl-JttJ 
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Halifax Ditching 
and Dinghy Drill 

“Dinghy, dinghy, prepare to 
ditch; Last one out is a son 
of a bitch.” 

Many bomber crew found 
practising the dinghy drill in 
the local pool an annoying or 
amusing use of time. Ditching 
a large four-engine bomber 
into the North Sea or English 
Channel at night required at 
great degree of skill and a 
great deal of luck. It will never 
be known how many warplanes 
ditched in the waters around 
England. 
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Airborne Lifeboat 

The Air/Sea Rescue Service 
was inaugurated in May 1941. 
One of the first aircraft to 
carry the airborne lifeboat 
was the Lockheed Hudson. 
This was followed by more 
powerful and longer-ranged 
Vickers Warwick. When a 
downed crew was spotted, 
the normal bombsight and 
release mechanisms were 
used for aiming and releasing 
the lifeboat. Around Britain, 
5,721 British and American 
aircrew were saved. In other 
theaters of war over 3,000 
lives were saved. 
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PARACHUTE pack with 
strop ATTACHED TO 
BOTTOM OP POSE LACE 


\ 

ft, 

->• ' 

f A ' 

§ 

-^1 



AIRBORNE LIFEBOAT 

Pr>«tad tar H M 5UW«r> Office by Charles * Raad. U4 , 5< “ 3*22 > 


- Bombing Up 


3983 

SMItT O I H*Of A, 

— C. I SHEETS 


AIR MINISTRY 

POE PASS D BY 

MINISTRY OF 
AIRCRAFT 
PRODUCTION 
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AIRBORNE LIFE BOAT Mk I 


Method of Dropping 
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DATE 
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Airborne Lifeboat 


The celebrated yachtsman 
Uffa Fox designed the 
Airborne Lifeboat. Equipped 
with food, water and other 
vital supplies, this lifeboat 
gave downed aircrew the 
best chance for survival. 

The boat itself was 23 feet, 

6 inches (7. 1 7 m) long and 
5 feet, 6 inches ( 1 .67 m) wide. 
It weighed 1,700 pounds 
(222 kg) and was dropped on 
six 32-foot-diameter (9.76 m) 
parachutes. 



CONTE NTS OF 

middlie hatches 


STARS* 


BUOYANCY FLOAT 
SELF INFLATED 
(1680 lb. BUOYANCY.) 


'INNER 

SUITINGS 


OF FORWARD HATCH 


CONTENTS 


COMPASS. BOAT TYPE 210 


VALVE 


PORT 


2 "FILAMENT lamps 


COMPASS 

HATCH. 


INSTRUCTION BOOH 


'SLOT FOR 
RUDOfR 


EVERMOT BAGS. 


(J - ONE WATERPROOF TORCH. 


3 TINS OF 
PETROL vQL 


HATCH 


MATCH 


PATENTWFRNL 
LOG WALKER MAN f* 


BUOYANCY FLOAT 
HAND INFLATED 
IQO IS. BUOYANCY. 


HATCH. 


3 GREASE PENCILS FOR 
USE WITH CHART BV I 


l30RiNxiN& 
lOJPW — 


DAGGER PLATE 


BiGSWORTH CHAW 


3 TINS CF 
CIGARETTES 


ROCKET APPARATUS 


PLAN VIEW SHOWING METHOD OF ATTACHING T) LINE. 


INNER SUIT 
PETROL 
BILGE PUMP 
ROWLOCKS . 


28 TINS OF SWEETENED 
CONDENSED MILK. 


V HAND INFLATED 
( IOO lb buoyancy) 


C0 2 CYLINt 


LIFELINE 
AND QUOIT, 


-whip aerUl 


STEADYING BLOCKS 
AND ROWLOCK SOCKETS. 


BUOYANCY FLOAT 
SELF INFLATED 
1680 lb. BUOYANCY. 


SUSPENSION CHAIN AND STAPLE 
WHICH IS ATTACHED TO BOMB 
RELEASE HOOK. 


INTERNAL AERIAL 


THROUGH MAST. 


CYLINDER CO MK.II CMAAOC 3 IMA.. 
OPERATING HEADS TYPE H 
ELECTRICALLY OPERATED FROM SAFETY 
SWITCH. 


SPECIAL CLOTHING 


INNER SWTINC 


OUTER SUITING 


DROGUE 

OR SEA ANCHOR 


ROCKET WITH BUOYANT HEAD 
FIRED WITH ELECTRIC FIRING 
CARTRIDGES. 


SIDE VIEW OF BOAT 
FULLY RIGGED. 


SAFEtTY SWITCH ACTUATED BY STATIC UNE 
ATTACHED TO PARACHUTE. 


LEVEL SWITCH FOR DROGUE 
ROCKET TO ENSURE IT ' — 
FIRING 15^ BELOW HORIZONTAL. 


HAND INFLATED BUOYANCY FLOATS 


BUOYANCY FLOATS 
AUTOMATICALLY^, 
INFLATED. 


IOO VOS OF K'CIRC. DROGUE WAR** 


DROGUE STOWAGE 


SINCE PROOF PRINTING THIS DIAGRAM. THE 
SAIL PLAN HAS BEEN MODIFIED. 

THE MAST IS STEPPED FURTHER AFT AND IS 
SUPPORTED BY A FORE STAY AND SHROUDS. 


DAGGER PLATE 
IN DROPPED POSITION 
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Check Your 
Mask Fit 


Combat aircraft during 
World War II were not 
pressurized, except for the 
B-29 and small numbers 
of specialized high-altitude 
fighters, bombers and 
reconnaissance aircraft. 
Above 1 0,000 feet, oxygen 
was used at all times. 
Failure of the oxygen 
system usually meant a 
return to base; during the 
combat mission, crews 
had to continually check on 
each other to make sure 
no one was suffering the 
effects of anoxia. Without 
oxygen, the lifespan of a 
pilot or crew member 
was measured in minutes. 
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ABOVE 10,000 FT 

OXYGEN IS VITAL TO YOUR EFFICIENCY 


NOTE. 

THIS RIG IS NOT A STORES ITEM BUT MAY BE 
MADE UP FROM STANDARD OXYGEN EQUIPMENT 


CHECK 


R MASK 


YO 


FOR FURTHER INFORMATION SEE A.P 1275 VOL.I SECT. XI. CHAP. lO. anoI4 


-EO OUT TO SQUARE. 


HP OXYGEN REGULATOR MKVIU 
STORES REF 6C/5I3 
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DP/R and DPL Static 
Barrage Balloon 

“The primary function of a balloon 
barrage is to provide a combination of 
lethal and moral effect constituting a 
powerful deterrent against low-flying 
attack by aircraft on an area which may 
include a number of vulnerable targets. 
The actual destruction of enemy aircraft 
through impact with the balloon cable 
is therefore of secondary importance 
provided the presence of the balloons 
has the effect of preventing any attack 
on the target area from below the 
operational height of the barrage.” 

AIR DEFENSE PAMPHLET NUMBER EIGHT 
NOVEMBER 1942 



The DPL parachute link was designed 
with an explosive cable cutter and a 
heavy-duty parachute attached at both 
ends of the cable. Its purpose was to 
inflict as much damage as possible upon 
striking an aircraft. The whole system 
was triggered when an aircraft hit the 
cable. Explosive cutters would ignite, 
releasing a long section of cable; at each 
end of the cable was a small but strong 
parachute that would open, slowing the 
aircraft down and, it was hoped, cause it 
to crash. 
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■f The firing pin has initiated 
the cartridge and ihe 
H resulting explosion has 
V driven the chisel out of the 

■ cartridge case. The chisel 

■ carries the cable across the 
I jaw to the anvil and then 

severs the cable. The two 
sections of the cable then 
fall away from the aircraft. 


K The barrage cable has slipped 

V into the jaw of the culler and 

V has deflected the trigger 
M levers. This movement 
■ forces the roller out o I engage- 
E ment with the mushroom 

f head of the firing pin, and 
the pin. free from restraint, 
moves towards the . 
cartridge under the action I 


The triggers are cocked, i.e. 
a roller fitted between the 
trigger levers is in engage- 
ment with the mushroom 
head of the firing pin. thus 
preventing any movement 
of the pin towards the 
cartridge. 

A barrage cable has struck 
the wing leading edge 
and is slipping along the 
ving towards the cutter. 1 


of the compressed spring 


Cut away view showing locating wire 
in the single -head cable cutter, Mk. VI' 




sy 






s§: 


7 V. 




; 


Typical installation of 
Mk. VI* cable cutters 




Single-bead cable cutter installed in aircraft wing 
with safety locking spring in position. Safety locking 
spring is removed before the aircraft takes off. 


Note.- A Mh. VI* single -head cable cutter only is illustrated, but 
the operation of the Mk. VI* double -head cutter is similar. 
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Cable Cutters 

One of the hazards of low-level flying 
was the ever-present danger of barrage 
balloons. It wasn’t the balloons 
themselves that were a danger; the 
threat came from the thick steel cables 
they carried aloft. These cables could 
inflict severe damage or cause an 
aircraft to crash. Barrage balloon cable 
cutters were standard equipment on 
most medium and heavy bombers. 
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UNDERCARRIAGE 


BOMB DOORS 


NORMAL OPERATION 

tprlng-loedcd safety bolt aside and pull lever fully up. 
lever fully down. This automatically re-engages safety bolt 
»lt It to prevent accidental raising of undercarriage wl 
aircraft Is on ground. There it no automi 
v , safety device. 


CARR AIR INTAKE 


FUEL JETTISON 


NOTES 


EMERGENCY 


EMERGENCY OPERATION 


NORMAL 
OPERATION 
To select DOORS 
OPEN, push lever 
fully down. 

To select DOORS 
SHUT, pull lever 


METHOD 


(Mod. LANCASTER 757 
Class 2). Selectlev.ru 
desired and open bomb 


EMERGENCY 

OPERATION?! 


NORMAL 
OPERATION 
To Jettison fuel from 
No. I tanks port and 
starboard, lift control 
and turn anti-clock- 
wise 70 degrees. 
Return control to 
normal to cease 
jettisoning. 

NOTE. X possible, ft 
aircraft at ISO 
m.p. h. AS. I. 


NORMAL 
OPERATION 
To select HOT AIR. 
turn control 90 
degrees to port. 

To select COLD AIR. 
return lever to aft 
position In line with 
CL of fuselage. 


EMERGENCY OPERATION 


Select Jettison 
control and operate 
HAND PUMP. 


METHOD 2 


METHOD I 
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Hydraulic Controls 


LANCASTER I II III 


s-nv 


UNDERCARRIAGE 


BOMB DOOIRS 


CARBURETTOR 
AIR INTAKE 


FUEL 

JETTISON 



AMlKD-tNTJ MAOt 


INITIALS 

DATE 
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WING FLAPS 


EMERGENCY 

OPERATION | 

H] 

METHOD 1 

Providing air em.rj.rxrr 
lowering of under- 

employed, .elect flapi 

METHOD 2 

Re-open EMERGENCY 

AIR supply cock (see 
undercarriage emergency 
operation Method 2) and 

NORMAL 

OPERATION 

lever as desired an d 
operate HAND pump. 

Thu method takes ap- 

select flap. DOWN in 

Mr V# position. 

To select DOWN, pm* lever 

toMrto—j-woo. 

continual hand pumping 

NOTE. This is die ONLY 

emergency air lowering hot 

Pten used, the (lops ihould 

Pc kft DOWN after 

lever U iMtf-wiJ position. 
ntfolM 6. iprlng loUM 

^ w *f' mo l’ 
DITCHING. 

In catreme emergency 

Hops may be rolled by this 
method, but greet core 



must be token to raise 
them by eosy steps, es this 
Operation may cause ee- 

’«*«•<; uwiJ uiw bclort 
Wr m l emergency method 
«U rtpM detstls to ground 


bum the header tan* 

\ r Xjj) UP 
y. [(Ty.NtUTRAL 

Mr 
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Lancaster Hydraulic 
Controls 



In 1941, the heavy bomber was a 
complex flying machine, but compared 
to the standards of today’s aircraft, the 
Lancaster was relatively simple. The 
main hydraulic system was fed from 
pumps on the inboard engines. These 
operated the landing gear, flaps and 
bomb doors. The pneumatic brakes 
and electrical system were also fed 
from the inboard engines. This clever 
arrangement meant that a Lancaster 
could lose either inboard engine and 
continue functioning. 
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Centaurus Engine 

The Centaurus should have 
followed the Rolls-Royce 
Merlin as one of the most 
important piston engines 
ever built by the British. 
Surprisingly, only about 
400 were ever built! When 
the prototype first ran in 
July 1 938, nobody thought it 
would make a useful engine 
for single-seat fighters. 
Sydney Camm did fit one 
into his Tornado prototype 
and achieved a speed of 
421 mph, making it the 
fastest military aircraft in 
the world in 1941. Sadly, 
no one noticed. The 
Centaurus finally powered 
the Hawker Tempest II and 
the Sea Fury, but they were 
too late to see action in 
World War II. 



LEADING PARTICULARS 

GENERAL 


Type of engine Air cooled, sleeve valve, radial 

Number of cylinders 18 Bore 5'75 in. 

Arrangement of cylinders Two-row 

Stroke TO in Compression ratio 7 2 to I 

Swept volume 3,270 cu, in. (53 6 litres) 


CARBURETTOR 
Centaurus IV Bendix PR78A2 
Centaurus VII Bendix PR78A2 


STARTING SYSTEM 
Rotax C300I. 24 volts D.C. or 
Coffman L35 


RESTRICTED (FOR OFFICIAL USE ONLY? 


PREPARED BY 

THE BRISTOL AEROPLANE CO LTD. 


SUPERCHARGER 

IMPELLER DIAMETER 
Centaurus IV 13 5 in. 

Centaurus VII 1 2*75 in. 

GEAR RATIO 

Low 6’76 to 1 High 9’03 to I 

PROPELLER REDUCTION 
GEAR 

Type Bevel epicyclic 

Ratio 0 4 to 1 


DIRECTION OF ROTATION 

Propeller shaft Left-hand 

Crankshaft Left-hand 

CYLINDER NUMBERING 
I to 18 clockwise from front. 
No. I vertical. Odd numbers in 
the rear row, even numbers in 
the front row. 


IGNITION 

FIRING ORDER 

1, 12, 5, 16. 9. 2. 13, 6, 17, 10. 
3, 14, 7. 18. II, 4. 15. 8. 

MAGNETOS 

Type Rotax Duplex NG 18/1 
Number Two 

Direction of rotation Clockwise 
Speed of rotation 1125 times 
speed of engine 

TIMING 

Take off I4“< I*) before T.D.C. 
Climb and rich mixture cruising 
14VO before T.D.C. 
Economical cruising 

18V I*) before T.D.C. 
Slow running 

26°(+ 2”) before T.D.C. 
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NUMBER OF CYLINDERS 12 
ARRANGEMENT OF CYLINDERS 

Two Banks each of Six Cylinders with an included angle of 40* 

BORE COMPRESSION RATIO STROKE 

4-0 in. 4-0 to I 4-4 in. 


SUPERCHARGER 

Two-Speed Two-Stag* 


DIRECTION OF 
ROTATION 


OIL PRESSURE 

Normal 60 to 80 lb per sq. in. 
Minimum (in flight) 45 lb per 

MAGNETOS 

One unit BTH CHS 11-12 S/1 
Duplex 

Speed of Rotation O S Engine Speed 
Timing (fully advanced) 

Inlet Sparking Plugs 45* before 
T.D.C. 


FIRING ORDER 

IA 48 3A 2B SA IB 4A 3B 4A SB 2A 68 

VALVE TIMING 

Inlet opens 24* before T.D.C. 
Inlet closed 44* after B.D.C. 
Exhaust opens 44* before B.D.C. 
Exhaust closes 4* after T.D.C. 

TAPPET CLEARANCE 


Timing (fully retarded) 

Inlet Sparking Plugs 10* before 
T.D.C. 


FUEL 

100 Octane Spec D.E-D. 247S 

OIL 


D.T.D. 4728 


GRIFFON AERO-ENGINE 

Two- speed, two -stage supercharger type fitted with Stroimberg carburettor 

o-.W-j 

PRINTED FOR H M STATIONERY OFFICE BY CHORLEY & PICKERSGILL LTD 52-4767 


SPARKING PLUGS 

Lodge R-S- 5/S 
K.L.G. R.C 5/3 


COOLANT 

Pressure Uquid|70'/. Water * 39l£thylen* 
Glycol) Specification O.T.D. 344, A 


FOR FURTHER INFORMATION SEE A.P 22J4K 


AIR 

DIAGRAM 
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*EtT I I or | 

N» I | SHEETS » 
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Griffon Engine 



At the outbreak of war the 
decision was made to initiate 
production of an engine 
similar to the Merlin but of 
a larger capacity. The new 
Griffon continued the 
Rolls-Royce policy of 
fostering the twelve-cylinder 
60-degree upright Vee-type 
liquid-cooled power plant. 
Basically, the Griffon was a 
scaled-up Merlin with a 
capacity of 2,239 cubic inches 
(36.69 liters) instead of 
1 ,649 (26.99). Remarkably, 
what should have been a 
larger engine was in fact 
shorter than equivalent 
Merlin! It was also essential 
that the new Griffon be 
made to fit in existing Merlin 
powered fighters. Powered 
by a 2,000-horsepower 
Griffon engine, the Spitfire 
Mk XIV was one of the best 
fighters of the war. 
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Radio Aids 


Many radio aids were 
developed during World 
War II to aid bomber 
crews as they navigated 
toward their targets over 
Germany, and proved 
equally useful when 
returning home. They 
were also of great benefit 
to the Germans, who 
developed a myriad of 
devices capable of homing 
in on these transmissions. 
By November 1 943, 
Bomber Command was 
able to dispatch over 700 
heavy bombers to targets 
over Germany. Because 
of the sheer size of the 
force, the electronic 
signature it produced 
gave the Germans more 
than enough time to 
prepare. The Germans 
were constantly amazed 
that Bomber Command 
allowed its crews to 
switch on their electronic 
equipment for prolonged 
periods of time. 


i 
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DIAGRAM 
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FIGHTER WARNINGEOUIPMENT 




M/F Q//F SECTION 


KEY 


COMMUNICATION CHANNELS 

MAIN TO GROUP H Q. VIA FIXEO AERIAL (TII54/RI 155) 
TRII96 l/C TO OTHER A/C 
TR 1196 FOR LOCAL FLYING CONTROL 


-tt t 


NAVIGATION AIDS 
M/F D/F FROM TRAILING AERIAL 
H/F D/'F FROM FIXED AERIAL (Q.D.MS) 

M/F BEACONS by d/f loop 

JAY BEAMS BY S.B.A AERIAL 

GEE FIXES FROM RADAR TYPE 7000 TO GEE AERIAL 


APPROACH AIDS 

S.B.A MAIN BEACON WITH EQUI-SIGNAL ZONE. OOT ZONE 
AN0 DASH ZONE TO S B A. AERIAL 

INNER MARKER high pitched dotsto di-pole 
OUTER MARKER low pitcheo dashes to di-pole 


WARNING AND SAFETY DEVICES ^ 

FIGHTER WARNING EQUIPMENT 
MOUNTAIN WARNING (MOUNTAIN GOAT) WARNING OF 
MOUNTAINS IN VICINITY HEARD ON TR 1106 I 

SQUEAKER warning of balloon barrage in vicinity. 

HEARD 0NTRII96 

I F F WARNS GROUND STATION OF PRESENCE OF A/C 
AND SHOWS IT IS FRIENDLY ALSO USED TO 
GROUND STATION TO SHOW A/C IS IN DISTRESS J 
DARKY FOR T R 1 196 

SPECIAL DEVICES 

WINDOW DROPPED FROM A/C 

MAN OREL SIGNAL RADIATED FROM AERIAL UNDER FUSELAGE 


M/F BEACONS 


xa>(- 5*4> 

»*M.M * 


NOTE. THE RADIO AIDS DEPICTED ON THIS DIAGRAM APPLY 
TO FOUR FNGINfD AIRCRAFT IN BOMBER COMMAND. 
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Radio Altimeter 




FOR FURTHER INFORMATION SEE A.P. 2533A 
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ALT 


NOTES 


OFF 


SWITCH 


The radio altimeter 
shows the exact height of 
the aircraft above the land 
or sea immediately below, 
and not the height above 
mean sea level as shown by 
the barometric type altimeter. 


The ON - OFF switch is 
operated by the pilot. 

The pilot also selects 
the position of the altitude 
limit switch control for flying 
at a predetermined height, 
if required. 




The altitude limit switch is 
shown set at 200 ft. The 
lights change as the altitude 
of the aircraft varies 
10 ft. above or below the 
setting of the altitude limit 
switch. 


Above 400 ft. the altitude 
indicator needle will hold 
hard over on the scale until 
the aircraft is about 1,000 
to 2,000 ft. 

The Radio Altimeter 
cannot be relied upon when 
the aircraft is below 20 ft. 


RADIO ALTIMETER A.Y.D 


Radio altimeters were far more 
accurate than the standard 
barometric type. This wonderful 
landscape illustration shows the 
height differences between the 
two devices. The aircraft featured 
here is the Short Sunderland. 
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Junkers Ju 87 



When the war began, 
the Ju 87 Stuka was a 
somewhat dated design. 

Its early success over 
Poland, Norway, France, 
Belgium and Holland only 
delayed the inevitable. 
When faced with a well- 
organized and determined 
fighter defense, the Ju 87 
suffered accordingly. 
During the Battle of 
Britain, Ju 87 units suffered 
heavy losses. Between 
August 1 3 and 1 8, 1 940, 
RAF fighters shot down 
forty-one Ju 87s. On 
August 1 9 the Stuka was 
retired from the battle. 
When good fighter 
protection was provided, 
the Ju 87 was a devastating 
weapon. The Stuka sank 
more ships than any other 
type of aircraft in history 
and was widely used by 
all the Axis air forces, 
including those of Italy, 
Hungary, Slovakia, 

Romania and Bulgaria. 



Fahrwerk 


JUNKERS-JU 87 


Junkers Flugzeug-und-Motorenwerke A.-G., Dessau 


J. F. M.-Lehrmittelabteilung LM-Nr. 561 


1 Junkers Verstell-Luft- 

schraube 

2 Motor Jumo 211 

3 Motortrager 

4 Schmierstoffkuhler 

5 Kuhler 

6 Kuhlerklappen 

7 Spreizklappen 

8 Kuhlstoff-Ausgleich- 

behalter 

9 Anlaftwelle 

10 Schmierstoffbehalter 

11 Abdeckblende 

12 Pedal fur Seitensteuer 

13 Steuerknuppel 


14 Reflexvisier 

15 Funkgerat 

16 Schiebedach fur Fuhrer- 

sitz 

17 Antennenmast 

18 Schiebedach fur 

Schutzensitz 

19 Linsenlafette mit MG 15 

20 Doppeltrommeln 

21 Sauerstofflaschen fur 

Hohenatmer 

22 Funk-Taste 

23 Leerhulsensack 

24 Schutzensitz (drehbar) 

25 Schleppantennenhaspel 


Scfiuffer 


30 


31 


26 Kraftstoffbehalter 

27 Innere Verstellklappe 

28 Mittlere Verstellklappe 

29 Querruder 
Positionslampe 

(Backbord) 

Lastentrager mit 

Flugelbombe 

32 Sturzflugbremse 

33 Scheinwerfer 
Starres Flachen-MG 

35 Hintere Fahrgestellver- 

kleidung 

36 Vordere Fahrgestellver- 

kleidung 


38 Ablenkgabel mitRumpf- 
bombe 


39 StaurohrfurFahrtmesser 

40 Antenne 
Seitenflosse 

42 Seitenruder mit Trimm- 

klappe 

43 Hohenruder mit Trimm- 

klappe 

44 Hohenflosse 

45 Radsporn 

46 Sanitatspack 

47 Auftritt fur Einstieg 
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Junkers Ju 86K 

This cutaway drawing shows 
the export version of the 
Ju 86 medium bomber. 
Many nations purchased 
the Ju 86, including Sweden, 
Chile, Portugal, South Africa 
and Hungary. Most were 
fitted with the Pratt & 
Whitney Hornet or Bristol 
Pegasus radial engines. This 
illustration does not show 
what type of engine is fitted. 
The only surviving example 
of theju 86 resides in the 
Flygvapenmuseum, Sweden. 


26 Fiihrungsschiene fur Senkturm 

27 Federausgleich fur Senkturm 

28 Einsteigluke mit Leiter 
und Leertrommelsack 

29 Bombenmagazine 

30 KraftstoffbehSIter 

31 SchmierstoffbehSIter 

32 Ausfahrvorrichtung fur Fahrgestell 

33 Einziehbares Fahrgestell 

34 Antenne 

35 Antennenmast 

36 Steuersaule 

37 Fiihrersitz 

38 Verstellhebel fur Fiihrersitz 


39 Ausgleichgewichte 

40 Peilrahmen 

41 Spreizklappen (Kiihlung) 

42 Auspuffsammelring 

43 Luftansaugschacht 

44 Anwerfkurbel 

45 Querruder 

46 Landeklappen 

47 Positionslampe 

48 FeuerlSscher 

49 HShenflosse 

50 HShenruder 

51 Seitenflosse 

52 Seitenruder 

Zchg. Schaffer 

Lehrmittelstelle LM- Nr. 1311 


JUNKERS- JU 86 K 


Junkers Flugzeug- und Motorenwerke A. G., Dessau 


A A-Stand 
B B-Stand 
C C-Stand 

1 Maschinengewehr 

2 Vertikallafette 

3 Abwurfzentrale 

4 Zielgerat 

5 Schiebefenster 

6 Staurohr 

7 Absprungklappe 

8 Munitionsbehalter 

9 Leertrommelsack 

10 Sauerstofflaschen 

11 Klappfenster 


12 Handhebel fur 

13 Drehkranzlafette 

14 Maschinengewehr 

15 Leertrommelsack 

16 Leuchtpistole 

17 Leuchtmunition 

18 Munitionsbehalter 

19 Stemmring 

20 Windschutzschirm 

21 Senkturm (ausgefahren) 

22 Bodenlafette 

23 Maschinengewehr 

24 Schlitten mit Munitionsbeh Slter 

25 AtemgerSt 



Hr 




Focke Wulf Fw 58 (above) 

The Fw 58 was a very successful utility aircraft in the same class as the British Avro Anson. 
The version shown in the cutaway drawing is the V2, which introduced gun armament in 
the form of two MG 15s in the nose and one behind the flight deck. Production reached 
1 ,668 for German operations and 3 1 9 for export. 


Ju 87 Tropical Component Assemblies 
and Breakdown (below) 


Abb. 2 Bautailabazaichnung und Zerlagbarkelt dar Ju 87 D-1 trap (Zusammenstellung s. nachste Seite) 


The Ju 87 served in every theater of war in which 
the Luftwaffe was engaged. In North Africa and the 
Mediterranean the D- 1 version of the Stuka was 
tropicalized with engine air-intake dust filters to 
protect the lubrication systems. It was first 
operational over Bir Hakeim in May 1 942. 


i 
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Bf 109 F- 1 bis F-4 

General Arrangement (below) 

The inner workings of the Bf I09F-I are clearly revealed 
in this crisp blueprint drawing. The Bf I09F, or Friedrich, 
was the most aerodynamically refined version of the 
famous German fighter and was equipped with an 
engine-mounted cannon firing through the spinner. 


59 Seitensteuerpedale 

60 Klappsitz (Beobachter) 

61 MG-FF/M 

62 MG 17 

63 Leerhulsenauffanartetz 

64 Geratetafel am Spant 12 

65 Heizung rechts 

66 Allweiler KraftstofFhandpumpe 
(mit Umschaltventilsatz) 

67 Hdhentrimm- und Ausgleichsruder 

68 Schleppantenne 

69 Landeklappensicherung 

70 Landeklappe 

71 Querruder 

72 Quertrimm- und Ausgleichsruder 

73 Staurohrmast 

74 Scheinwerfer 

75 Kraftstoffhauptbehalter 

76 Kraftstoffflachenhilfsbehdlter 

77 Schmierstoffbehalter 

78 Bombenklappenwinde 

79 Seitenrudergetriebe 

80 LEONARD-Umformer (PDS) 

81 Steuergerat (PDS) 

82 Walzenlafette des MG 131 

83 Mannloch im Spant 26 

84 Kennlicht 

85 Steuerhandrad 

86 FT-Gerdte 

87 Selbstschalterleiste fur Bord- 
funkanlage 

88 Trimm-Verstelltrieb 

89 Bedienbank 

90 Motorgondelendstiick 

91 Behalter fur Enteisungsflussigkeit 

92 Anlafikraftstoffbehalter 

93 KOhlstoffbehdlter 

94 Brand wand 

95 Fahrwerkspindel 

96 Handkurbel fur Motoranlasser 
(nur linkes Triebwerk) 

97 Flammendampfer 

98 Fahrgestellklappen 

99 Motorbock 

100 Motor DB 603 A-l 

101 Abaasdusen 


Bf 109 F-1 bis F-4 
Flugzeug-Handbuch 


ANgemeine Angaben 


0 Anlage 1 


Anlage 1: 


(Langsschnitt und Draufsicht) 


Mitte Lufts chraube 


Ansicht mit MG751 Einbau(F2u. FU) 


t 
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Do 217 N-l Longitudinal Section (above) 

This longitudinal cutaway drawing illustrates the inner workings of the Do 2 1 7 
night-fighter. Powered by two DB 603 engines and armed with four 20 mm cannon 
and four 7.9-mm machine guns, the Do 217 night-fighter became a formidable 
opponent once it appeared in the night skies over occupied Europe in the winter 
of 1942/43. 
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Ju 88 Panoramic View 
of Pilot and Bombardier 
Positions 


The crew of the Ju 88 consisted of a 
pilot, bomb aimer, flight engineer and 
radio operator. In the Ju 88 they were 
grouped together in the front of the 
aircraft, which, according to British 
propaganda, was to bolster morale, 
but in fact made for a cramped and 
inefficient working space. The pilot 
sat high on the left; to the right was 
the bomb aimer who also manned 
the forward-firing MG 1 5 machine gun. 



88 Stauartdula 

89 Saitanrudarpadal mil loufradbramte 

90 Kurivisiar 

91 Kuvitpinna 

92 Strahlduse fur Haizungsanloga 

93 Sitzvarstallung (waogerndit) 

94 Fkigzaugfuhrerjitz 

95 Sitzveritallung (sonkredit) 

96 Rudarbramta (nur all* Flugzauga) 

97 Abkippmarka im Konzalboden und an 
dar Kuvitpinna 

98 6land*diutz 

99 Om mit Sailzug fOr vordarnn Vorhong 
100 Scholtar fur KompoBttutzung 


62 Vorrottmauor Kroft*toff-Schmiar*toff 

63 Sauerstoff-Drudwnauar fur Beobochter 

64 Sauerttoff-Drudunauar fur Flugzeug- 
fwhrar 

65 Zundartdialtkattan Z$K 244 A 

66 Bombanwohltdialtar 

67 Baleuditungtreglar fur Garatabrottar 

68 Kobulkostan 

69 Notwurf fur Lauchtpotronon 

70 laudifpotronankortan 

71 Warkzaugtotdia fur MG 15 


74 FuBpolstar fur Baobochtar 

75 Kur**tauarung-Notou*lo*ur*g 

76 Notzug fur Draiknopkcholtar 

77 Aufkloppbarat Kniapolttar 

78 Sombannotzughabal . 

79 Blindtdiorfhabal fur IM 

80 •ombon-Zial-Garot II 

81 Riditungigebar Irg 5 

82 louditpittola 

83 Raiban-Abwurf-Badiangardt RAB 14 c 

84 Kungabar 

85 Bombanknopf 

86 Nohkompofl 

87 Borduhr 


51 Kontrolktridi fur 50* Bahnloga 

52 Kobalkonol fur FT-Anloga 

53 Motkantdiloudi 

fur Booboditar-Atemgardt 

54 Tranrutafla fur Roudt- und Nabok 


39 ToditarkompoB fur Kurutauarung 

40 lodadrudunauar fur Motor L 

41 Ladadrudcmaivar fur Motor R 
42* Ferndrahzohlmauar L 

43 Farndrabzahlmatiar R 

44 Sdimiarttoff- und Kroftstoffdrvdcmau 

45 Kuhktoff-Temparoturmeuar 
fOr linkan Motor 

46 KObktoff-Tamparotvrmouar 


Rundblick 

Flugzeugfubrers 

und 

Bombenschutzen 


30 Sdiouzoidian fur Stourohrbnhaizung 

31 Grob-Fain-Hohanmettar 

32 Wandazaigar 

33 Kurwaigar 

34 Raflaxvisiar 

35 Horixont 

36 Batriabadotantofal u. Daviotionstoballa 

37 Farnkurakraisal fOr Kurutauarung 

38 Sdiouzakhan fur Kurutauarung 


55 AnscMuBdosa ADb 12 fur BaobocMar 
mit Bredikupplung 

56 Bombankloppankurbal 

58 FT- Kabul fur Kopfftoube fur BaobocMar 

59 AuOanlufttamparaturmauar 

60 Vorrottmeuar KraftttofF- Schmiartloff 

61 Wobbcholtar fur Kroftstoff- und 


fir raditan Motor 

47 Funkpail-Anzaigagarot 

mit Funkpail -ToditarkompoB 

48 Sdioltkabal 

fur dia storra Roitung dai MG 15 
49-MG 15 
50 MG-Zurrkoppa 


irohrbahaizung 


Anforderungszeidien: Fl 0b 8-067 


Zialflug-Verkahr 
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Ju 88 Panoramic View 
of the Radio Operator’s 
Position 



Behind the pilot on the left sat the 
engineer, who manned the upper 
rear machine gun, and alongside him 
on the right was the radio operator, 
who manned the lower rear gun. 
All three guns used the 75-round 
saddle magazine, which had to be 
changed after just three seconds 
of firing. Ten of these magazines are 
clearly visible in the rear section of 
the aircraft. 




oooo 


Ju 88 

Rundblick 


Scholtgriff fur Anloft-Einspritzonloge 
Bedienhebel fur laderschaltung 
Bedienhebel fur FBH-Armatur 
Hohenotmcrschlauch fur Flugzeugfuhrer 
Zunderbatteriekasten ZBK 241/1 
Funkersitx 

Verslellhebel fur Funkersrtz 
Lyro-Schelle fur Funkerhandlampe 
Blendschutz 

Abwerfbores Fuhrerraumdach 
Abwerfbare Seilonteile 

Kabelkonol fur FT-Anlage 
Sauer jloffleifungen 


Notwurfgriff fur obwerfbare AuQenbehdlter 
Handpumpenhebel fur Sdimierstoff-Umpump- 
onlage 

Atemgerat fur Funker 

Doppeltrommellagerung 

Halterung fur Zeitzunderzusotzgerat 

Sleeker fur Zeitzunderzusotzgerat 

Anloft-Einspritz-Gemisch be halier 

Sedienhobel fur Kraftstoff-Handpumpe 

Bedienhebel 

fur Tragftugel- und Luftschrauben-Enleisung 
Bediengriff fur Fuhrerraumheizung 
Anlaft-Eiruprilzpumpe 


Funker-Schallkasfen 13 
Fernbediengerot FBG 3 
Taste 
FT-Tofel 

Riegel fiir FT-Tafel 
Bootsouslosehebel 
Funker handlampe 
Senderumformer 

Telefon-Zusolzgeral fur kurze Welle TZG 10 
Schullergurt fur Fliegerxhutze 
Hebei fur Ventilbalterie 
Behalter fur Leiler 


Fliegerschutzensitz (hoehgekloppr) 
Sehalttofel 

Kraftsloffhandpumpenhebel am Spool 9 
Beheixung 

Auftenbordontchluf) fur eleklr. Anlage 

Bodenwanne 

Ooppellrommel 

T rommel-Fongnelz 

Leerlrommelkotten 

Leer hu (sen be utel 

MGZurrung 

MG 15 

Hulsensadi 15 n A 


MG-Logerung 
linsenlofeMe 
Einrostklinke fOr FT-Tafel 
Selbtlschollerkoilen 


Frequenzwohlscholter fiir Bake 
Hinweitschild fur FT-Tafel 
Rosteinttell*<hussel 
Barduhr 

EmpfSoger „Kurz" 

Empfdnger „Long" 

Sender „K urt" 

Sender „Long" 


Anforderungszeichen: Fl 



a 

ooool 

- ( 

1 37 7" 

Jlp# 

\s K 1 

fci « 1 


■Kl . 

iJ 9 / 



J 23 
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Ju 88 A- 1 and A- 5 Operation 
of the Release Mechanism 
in Dive-Bomb Attacks 

The Ju 88 was never meant to be a 
dive-bomber. The early prototypes 
were unarmed and were designed 
to rely on their speed, like the later 
British Mosquito, to avoid enemy 
fighters. But before this idea could 
sink in, the German Air Ministry 
decreed that the Ju 88 should carry 
defensive armament and be fitted with 
dive brakes.This effectively reduced 
the newju 88’s speed by 65 kilometers 
per hour (40 mph). During the war 
the Ju 88 proved itself an effective 
dive-bomber. This illustration shows 
the steps required in order to make 
a successful dive-bombing run. 


Sturzflug 

Flugzeugfuhren 


Beispiel: Sturzflug in 50 Grad Neigung 
mit Sturzflugbremse ohne Wind 


Es soil eine Flugelbombe (RAB Nr. 20) o.V. im Sturzflug 
aus 1000 m Hohe geworfen werden 

Alle Bilder zeigen die Endstellung! 


Nur fQr den Dienstgebrauch 
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MG 15 (mit Hulsensock) 

MG 15 (ohne Hulsensock, vedongsrtes Visier*) 
Hulsenschlauch (anslelle des Hukensackes) 
Hulsensock (an d*r Panzerschurze befestigt, wird noch 
Hochkloppen derselben in den Leertrommelbehdlter 
Nr. 48 entleert) 

B rusts tufze 


Diese Tafel zcigt (ohne 
Rustzustande), , n we l 
des Flugzeuges Losfei 
angebracht wtri en koi 
Die verschiedencL Rijsh 
halten stets nur einen 
dargestellten Befadung 


ltung getehen 


87 Panzerung des Fuhrersitzes 

88 Ponzerung im C-Stond 

89 Panzerschurze heruntergeldoppt 7/ 

(Anschlag for Panzerschurze siehe Nr.46) j/ 
Ponzerung der Lofette (= recbteckige \r~~ 

Panzerglosscheibe von Stahlponzerplalten 
eingefaBt) 


Last III am rechten Flugel: 


85 ETC 500/IXb 

86 250 kg-Bombe 


(ohne Rbcksichf auf 
in welchen Stellen 
Losfen iiberhaupt 
konnen. 

Rustzustande enf- 
einen Toil der hier 
(vgi. KBA!) 


Nr. 1-51 

Kamel, Wanne 

1 RAB 

2 MG-Lagerung fur storres SchieBen 

3 ZSK (Zunder- Scholtkosten) 

4 Bomben-Wohlscholier 

5 Kuvi 2 (Kursvisier) 

6 Holterong for Kursvisierrohmen 

7 Zielfernrohr Lotfe oder BZG 2 
7c LRG 5 (Links- ond Reehtsgerot) 

8 Sehschocht 

9 Kniepolster aufgekioppt 
10 Bordtosche fur C-Stond an rediter Wand der Bodenwonne 
1 ! Bedienhebe! fur Blindscharfgestdnge 

1 2 Blindscharfgestbnge (Vollstandiger Verlauf; Siehe Sonderdarsteilung rechts oben) 

1 3 Bedienhebel fur Notabwurf 

1 4 Notabwurfgestbnge (Vollstandiger Verlauf: Siehe Sonderdarsteilung rechts oben) 

1 5 Bombenobworf-Knopf 

1 6 Revi [Reflexvisier) mit schwenkbarer Grundplatte 

1 7 Bordtosche fur A-Stond (on rechter Bordwand) 

1 8 Gepanzerter Fiihrersitz (Siehe ouch Darstelfung oben) 

1 9 Hondkurbel fur Betoiigung der Lastenraumkloppen 

20 Gestonge fur Betotigung der Lastenroumklappen (Vollst.Verlouf: Sonderdarstellg. rechts oben) 

21 MG 15 mit Hulsensock (A-Stond) 

22 MG-Zurrung 

23 Sturzflug-Kipphebel (auf Geraletisch) 

24 Kartentasche on der Ruckwand des Fuhrersitzes I Siehe ouch neben- 

25 Trommellagerung hinter Kartentasche on der Ruckwond des Fuhrersitzes I siehende Skizze 

26 Trommel on rechter Wond der Bodenwonne 

27 Trommel on linker Wand der Bodenwonne 

28 MG-Zurrung am abwerfbaren Teil der Bodenwonne 

29 2 Trommeln, Flugzeugmitte fur C-Schutzen (Deutlich zu sehen auf nebenstehender Skizze) 

30 MG 15 mit Hulsensock (C-Stand). Siehe ouch Skizze oben: Ponzerung 

31 ZBK '‘Zundbotterie-Kosten) 

32 ZZG iZunder-ZusQtzgerbt) am Geraletisch 

33 Trommel an linker Bordwond 

34 Funkertcsche 

35 Klappsitz fur C Schutzen (Siehe auch nebenstehende Skizze) 

36 For.gnelz Verdeckt den Blick auf 6 Trommeln fur C-Schutzen. Fur diese Trommeln 
nebenstehende Sonderdarsteilung) 

37 Kosten fur 2 Trommeln (on der linken Seite des Glasdaches) 

38 Kosten fur 4 Trommeln (an der Vorderseite des Funkersitzes in den FuBbodentrager versenkt) 
Siehe ouch nebenstehende Skizze 

39 Bordtosche o*i der Vorderseite cos fvnkersitzes 

40 Trommeiiagerung an linker Bordworsa 

4 1 Trommel ouf Geraletisch 

l u-i § ... »| Siehe Sonderdarstellg. oben: Die zu den 

42 «G i H 6 bMd.n MG . 9 „h ir „„d. HObensehlaud,. 

44 MG IS ohne Hulsensock. Ve,long4rle,v.uer-. '&.S(ond) | ^ HS|se „ locl „„ j„ p 0 „ !m<h „ r „ 

44 MG-Zurr-Riemen 

45 Logerung fur 3 Trommeln an Vorderseite des Leertrammelbehalters (Nr. 48) 

'Siehe auch nebenstehende Skizze) 

46 Anschiog fur Panzerplalte (fur lefztere cben Sonderdarsteilung) 

47 Schwenkborer Hulsensock 

48 Leertrommelbeholter on rechter Bordwand 

49 LLKP-2 (Linsen- Lofette) Panzerung derselben siehe Skizze oben 

50 Hebei for Behdlterabwurf (om Geratetisch) 

55 C 4»»o: ge fur Behalterobwurf (Vollstondiger Verlouf: Siehe Sonderdarsteilung lechts oben) 


29 2 Trommeln Flugzeugmitte 
fur C-Stand 

76 6 Trommeln fur C-Stond 
(vgl. Bemerk. unfer Nr. 36) 


Nr. 52-73 Lastenraume und Zwischentrager 

52 Lostenraum I (zwischen Spont 9 und 1 2) 

53 Lostenraum II (zwischen Span! 12 und 15) 

Trag 4 

55 Trog 5 

56 Trog-Rahmen 

57 Troggerust-Zurrhebel 

58 Losten zu je 50 kg 

59 Notabwurf: Geroteauslosung (Siehe rechts oben: Gesomtdarstellung des Notabwurfgestanges) 

60 Lastenroum-Klappe (Siehe Darstellung rechts oben und Erlauterung unter Nr. 60) 

61 Kegelradgehouse 

62 Gestonge fur Klappenbetatigung Lostenraum I 

63 Gestonge fur Klappenbetatigung Lostenraum It 

64 Gerust 2 , SchloB 50/X 

65 Fuhrungsrohre fur die Losten der beiden Trdgs 4 

66 Notabwurfgestbnge fur Gerust 2 (Vergl. rechts oben Gesomtdarstellung des Notabwurfgestonges) 

67 HeiBseile (Siehe Sonderdarsteilung rechts oben und Erlooterung unter Nr. 67, 82-84) 

68 Doumenhebel (Siehe auch Darstellung rechts oben und Erlauterung unter Nr. 68) 

69 Lost I om linken Flugel: Lastentrager-Verkleidung 

70 Last I om linken Flugel: SchloBlrbger 500/1000 (befindet sich seif Okt.1940 om rechten Flugel) 

71 Last I om linken Flugel: 1000 kg-Bombe (An deren Stelle konnte ouch hbngen. 250 kg-Bombe oder 
500 kg-Bombe oder Behbller oder Luftmine (LMA oder 1MB) 

72 Lost II om linken Flugel : ETC 500/IXb (Fur Bombe zu 500 kg oder 250 kg) 

73 Absiutzprotze 


Siehe rechts oben: Gesomtdarstellung 
der Kloppenbetotigung 


Last III am li nken Flugel: 


74 ETC 500/IXb 

75 250 kg-Bombc 




^ Nr 77-84 (Niedrigere Nummern in Ubereinstimmung mit Houptzeichnung) 

3 12 Blindschorf gestonge (Nur fur Mine!) Bewegungspfeile Mine soil blmd gemocht werden 

14 Notobwurfgestbnge — ; ei (wirft gleichzeirig sbmfliche losten out dem Rumpf und von den 
Trogflochen ob, also ouch Mine und Behblferlj Bewegungspfeile: losten sollen ebgeworfen werden 

19 Betotigung der lostenroumkloppen Hondkurbel 

20 Betotigung der. lostenroumkloppen Gestonge 

61 Betotigung der Lostenroumkloppen: Kegelradgehouse mit Schnecke 

62 Betotigung der Lostenroumkloppen: Gestonge for Raum I | Bewegungspfeile: Kloppen 

63 Betotigung der Lostenroumkloppen: Gestonge fur Raum II j sollen geoffnet werden! 

50 Behfihsr-Notobwurf: Hebei (om Gerbfetisch) 

51 Bahalter-Notobwurf: Gestonge Bewegungspfeile: Behbller toll abgeworfen werden 

59 Notabwurf (Siehe Nr. 14 ): Trogouslosung 

60 Lostenroum-Klappe (Jeder der beiden Lastenraume besitzt 2 Kloppenpoore. Beide Raume werden gleichzeitio 
geoffnet 

67 HeiBseile. Die Nummerierung 1-6 (in der Houptzeichng. I- VI) entsprichf der totiachlichen Bezeichnung in derMoschine 

68 Doumenhebel mit Gestonge fur Lost I. Bewirkt bei Zug des Bahaltar-Abwurfg.stonges den Abwurf des Behblters, 
bei Zug des Notabwurfgestanges den Abwurf der jeweil* om Lostentrbger I hbngenden Lost Bombe.Mine.Behblteri 

69 Trager-Verkleidung 

70 SchloBlrbger 500/1000 (Nur ainar vorhonden, und zwor seit Oktober 1940 nicht mehr om linken, 
sondern am rochten Flugel ) 

72 ETC 500 (verwendbar in Losten I, II, III) 

73 Absiutzprotze 

77 Luftmine (LMA oder LMB). Nur on SchloBlrbger 500/1000 moglich (Siehe ouch Bemerkung Nr. 70) 

78 Lost I am rechten Flugel (Siehe hierzu Anderungsvermerk bei Nr. 70 ) 

79 Lost II am rechten Flugel 

80 500 kg-Bombe on ETC 500 

81 250 kg-Bombe an ETC 500 

82 HeiBbock. Anwendungsbeicpial des Heiflbocks: Sell Nr. 3 ist tiber den Bock nach der Gabel om Spornrod 
gezogen. Die Ruhehaltung dieses Soils steht desholb leer. 

83 Seilfiihrung durch die Bordwond zum HeiBbock 

84 Seilfuhrung noch der Gobel om Spornrod 


94 Abfangvorrichtung in linker Hohenflosse (Stellung der 

Trimmkfappe wbiirend des Sturzfluges stark iiberlrieben dorgesfellt ) 


( Auf der GroBfafel ist die Schrift rot ) 

Ju 88 A-l u.A-5 
SchuB- u. Abwurfwaffe 

FI 0b 8-178/18 

Stand toe 2.1941 


Ju 88 A- 1 and A-4 Gun 
and Bomb-Release Systems 

The Ju 88 was a tactical bomber with 
a moderate range. Early versions of 
the Ju 88 were capable of carrying 
twenty-eight 50-kilogram ( I 1 0 lb) 
bombs in two fuselage bays. Externally 
the four big under-wing racks (located 
between the engines and fuselage) 
could carry a 250-kilogram (55 1 lb) 
bomb. Subsequent versions could 
carry four 500-kilogram ( 1 , 1 02 lb) 
bombs. The outer-wing bomb racks 
were cleared for 250-kilogram (55 1 lb) 
bombs. This illustration shows the 
crew’s armor plating along with the 
defensive armament, storage of 
ammunition and bomb-release 
mechanisms. 
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Ju 52 Tail Wheel Assembly (above) i 

Early versions of the Ju 52 had a tailskid, but because of the poor 
airfield conditions usually encountered by the Ju 52, a tail wheel 
was soon introduced. This greatly improved maneuverability on 
the ground. 


Gnome-Rhone 14 M Engine 

(below) 

This fine study of the French Gnome-Rhone 
14 M engine is found in the Hs 1 29 aircraft 
manual. The Gnome-Rhone was chosen to 
power the Hs 1 29 after the Argus 4 1 0 proved 
unreliable and did not develop the expected 
horsepower. Because large numbers of the 
700 horsepower (522 kw) Gnome-Rhone 
were available, it was decided to modify the 
Hs 1 29 as quickly as possible to use the 
bigger and more powerful radial. 



Abb. 2: Flugmotor Gnome-Rhone 14 M 
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DB 60 1 E Transparent 
Presentation 



This is the first page of a transparent 
presentation of the DB 60 1 engine. As 
you turn the pages, the inner workings 
of the DB 60 1 engine are revealed. The 
DB 601 powered the Bf 109 single-seat 
fighter and the twin-engine Me 1 1 0, 

Me 2 1 0 and Me 4 1 0 series of fighters. It 
had a remarkably clean and uncluttered 
design and was an excellent example 
of precision engineering. Because the 
DB 60 1 gave out a distinctive clattering 
sound when accelerating for takeoff, 
pilots described it as “Thor’s Anvil.” 
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Jumo 21 I Engine Cross-Section 


The Jumo 21 I was a twelve-cylinder 
inverted-Vee liquid-cooled engine with 
direct fuel injection and two-speed 
superchargers. The B-l engine was rated 
at 1 ,200 horsepower and powered the 
Ju 88 and He 1 1 1 twin-engine bombers 
and the single-engine Ju 87 Stuka 
dive-bomber. 



Kurbelgehausedeckel 


Lagerbiigel 

Queranker 

(niemals losen) 


Einfullstutzen fur Kuhlstoff 


Laufbuchse 

(mil Kuhlstoff umspult) 


AuslaBventil 


EinlaBventile 


Ventilfedern 


Schwinghebel 


Nockenwelle 


Ladeluftkanaie 
AbstellfuB 


Kurbelgehause-Entluftung 


Kuhlstoffbehalter 


AnschluB fur Kuhlstoff 
Ausgleichsleitung 


Laufbuchsen-Gummiringe 
mit Leckbohrung 


Kuhlstoff- 

Sammelkanal 


Olabstreifringe 


Kolbenringe 


Zundkerze mit Kabel 


Laufbuchsen-Zuganker 1 sinnbildlich 
Zylinderkopfschraube J geschnitten 


Natriumfullung 
im AuslaBventil 


AuslaBventil - 
fuhrungsbuchse 


Einspritzduse 


Ousenleitung 
Kraftstoff-Entlufter 
Ladeluff fur Gemischregler 


AbstellfuB ^ ^ 


V JUNKERS FIUGZIUG- UNO -MOTORENWERKI 
AKTIENGESELLSCHAFT - DESSAU 


JUMO 211 Bu.D 

QUERSCHNITT 


LEHRMITTEL-NR. 9. 47. 208. 102 
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Generatorantrieb 


Kurbelwelle 


Doppelgeber- 
Antrieb . 


Drehzahlgeber 


LaderlauFrad 


Anlafiklaue 


Kolben 


A Hohen - Boden- J 
E Laderstufe 

F \ 

“ Antrieb fur autom. 
Luftschraubenregler 


Fliehkraftkupplung 


Rechte Nockenwelle 


Linke Nockenwelle 


Einspritzpumpenwelle 


Zundmagnetantrieb 


Schmierstoff- 

Ruckforderpumpen 


Oldruc kpump?^5 
&jrEiniipritzpumpe 


Kuhlstoff- s 
pumpenaotrieb 


Scbmierstoff- 

Druckpumpe 


vO? 

Ju 86 A. -XT’ 

Onriichctt 

ettlffs-m/s 

Jlzzzi 


Jumo 2 1 I Power Plant (right) 

Aircraft engines of World War II not only 
had to provide enough power for flight; 
they also had to provide electrical and 
hydraulic power along with direct energy 
to drive pumps and superchargers. This 
diagram shows the many gears and 
clutching mechanisms found in the 
Jumo 21 I engine. 


Ju 88 Firewall (below) 

If the Jumo 2 1 I engine were removed from 
the wing of the Ju 88, this is what one would 
see.The firewall is a fire-resistant transverse 
bulkhead isolating the engine compartment 
from other parts of the wing structure. 


Unterseteungs- 
getriebe 


Luftschrauben- 
welle 


Presser-Sogpumpen- 
Druckolpumpen - Antrieb 

Doppelgeberantrieb 


Schmierstoff- 

Ruckforderpumpsr 
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Pumpenentluftung 
bei Auffullung 


Kuhlstoffpumpe 


Entluffung 


Saugventil 

Oberdruckventil 


Einfullkopf 


^ Doppel v< 


Entluftung 


bei Auffullung 


Betrieb 


zum Pumpen- 
ablaBstutzen 

Zylinderkopfe 

Laufbijchsen 


Wasserleiste 


Dampfluffabscheider 


Ringkuhler 


Ausgleichsbehalter 


Kuhlerablaftstutzen 


Nebenstromleitung 


JUM0 211 Bu.D 

KUHlSTOFfK*tlS L * uf 


Jumo 21 I Coolant Circulation (left) 

When fitted to the Ju 88, the liquid-cooled 
Jumo 21 I engine had the appearance of a large 
air-cooled radial. This was because of the 
circular engine and oil radiator mounted on 
the front of the engine. Airflow was controlled 
by gills as in a radial engine. This cutaway 
diagram shows the plumbing involved in a 
typical liquid-cooled engine. 


Ju 188 Oil System Engine 

BMW 80 1 (below) 

Both the Jumo 2 1 3 liquid-cooled engine and 
the BMW 801 radial air-cooled engines 
powered theju 188. This diagram illustrates 
the oil tanks and distribution system required 
for the BMW 801 engine. 








1 Schmierstoffbehalter 105 |1^36| Ltr. 

2 Behalterfullkopf 

3 Vorratsgeber fur Vorratsan zeiger 

4 Behalterkopf fur den Anschluft 
der EnHuftungsleitung 

5 Ablabventil 

6 Ventilbatterie (mil FBH und FB 

gekuppelt) t 

7 Entluffungsleitungen 

8 Sickerleitungen 


Schmierstoff-Entnahmekopf 17 

Schmierstoff- Rucklauffilter 
Schmierstoff-Vorlaufleitungen 18 

Schmierstoff- Rucklaufleitungen 
Schmierstoff- Pumpe 19 

Dlsumpf 20 

Getriebolrucklaufleitungen 21 

Schmierstoffleitungen zum Ge- 22 

triebe 23 

24 


Leitung vom Olkuhler zur 
Schmierstoff- P.umpe 
Leitung von der Schmierstoff- 
Pumpe zum Olkuhler 
Olkuhler 
Kraftstoff-leitung 
Absperrhahn 
Schmierstoff- UmfOlleitungen 
Schmierstoff- Mebleitungen 
Dreiwegehahn 


Kaltstart 




25 Schmierstoff- Hand pumpen 

26 Elektr. Temperatut-Anzeigegerat 

27 Vierfach -Druckanzeigegerat fur 
Kraft- und Schmierstoff 

28 Schalter fur Vorratsmessung 

29 Vorratsmesser fur Kraft- und 
Schmierstoff 

30 Schmierstoff-Zusatzbehalter 
100 1106) Ltr. 

31 Brandspant 


Ju 188 

Schmierstoffanlage 

Gesamtubersichl mit BMW 801 

Stand vom Januar 1943 

Inzwischen eingetretene Anderungen beachten 
und darauf hinweisen! 
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Abdichtschlauch VS 
gegen Haubenklappe : 


bzw. Ansaugschacht , 
htetatlgummileiste 


Lager f Riegel 
zum Ansaugschacht 

Ansaugkrummer 

mit Schutzgitter' 
Warmluftklappe 


Abb. 1 


Motoransicht mi. g.Sffn.t.n Haub.nKlapp«n 


Ju 88A-4 Electrical Installation (left) 

Generally speaking, the German Luftwaffe’s 
electrical aircraft systems were far better than 
those of the Allies. By the second half of the war, 
the Allies had shown considerable improvement 
and were producing systems as good or better 
than the Germans. 


BMW 323 Radial Engine (below) 

The Fw 200 Condor was powered by four BMW 
323R.-2 Fafnir radial piston engines. This diagram, 
taken from the Spare Parts List Manual of the 
Fw 200C version, shows the access panels open 
to reveal easy access to the engine itself. 


Ju 88A-4 

ELT-Anlage 

Gesamtubersicht 

FI Ob 8-179/3 

Stand vom September 1941 


Handdecket 
fur Heissosen 

Fairey Verschlusse 
ilkUhler 

'Abdichhing fur den 
Nasenspattring 
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B-I7F Familiarization 
and Inspection Manual 
for the B-I7F 


The lavishly illustrated cutaway drawings 
of the B- 1 7 F on this page and the next 
represent some of the best work done 
by illustrators during World War II. 

The artist is unknown, but his work is 
exemplary. These drawings focus on 
the forward armament and the pilot’s 
compartment and would be used to 
familiarize new crews with the structure 
and various systems found in the B- 1 7. 


BULKHEAD No. 3 


OXYGEN TANK 


ENGINE 

CONTROLS 


HYDRAULIC PANEL 
FIRE EXTINGUISHER 

RADIO REMOTE CONTROL 

UNITS \ 


CENTRAL 

CONTROL 

STAND 


MAP CASE 


TOP TURRET 


HYDRAULIC SELECTIVE CHECK VALVE 

HYDRAULIC 
> — ACCUMULATOR 


HYDRAULIC RESERVOIR 


STATION No. 4 
FUSE PANEL 


FRONT 
WING SPAR 


NAVIGATOR'S 

RADIO 

EQUIPMENT 


A. F.C. E. 
UNITS 


ACCESS DOOR 
TO THE 
EMERGENCY 
BOMB RELEASE 
DOG 


VOLTAGE REGULATOR 
BOX 


FORWARD EMERGENCY 
EXIT DOOR 


B-17F 


EMERGENCY HYDRAULIC ACCUMULATOR 
OXYGEN TANKS 


CONTROL WHEEL AND 
CONTROL COLUMN 


HEATING AND 
VENTILATING 
DUCT 


MAIN INSTRUMENT 
PANEL 


HEATING AND 
VENTILATING 
DUCT 


THERMOS 

BOTTLES 


FLIGHT CONTROL 
CABLES 


FIRE 

EXTINGUISHER 


LEFT HAND 
FUEL TRANSFER 
SELECTOR VALVE 


OXYGEN 

TANKS 


BULKHEAD 
STATION 
No. 4 


OUTSIDE AIR 
TEMPERATURE 
BULB 


-TUBING TO 
VACUUM, HYDRAULIC, 
PROPELLER ANTI-ICING, 
AND PRIMER 


PILOT’S COMPARTMENT 


DE-ICER 

CONTROL 

VALVE 
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BOMB HOIST BRACKET 

FITS ON EITHER BOMB RACK AS SHOWN HERE. 
8-I7F IS EQUIPPED WITH ONE HOIST BRACKET 
BECAUSE THERE IS ROOM FOR THE OPERATION 
OF ONE HOIST BRACKET ONLY. 


HAND CRANKS 


BOMBARDIER’S 
PANEL 
LIGHT 


OXYGEN 

REGULATOR 


BOMBARDIER'S 
SEAT 



CARTRIDGE 
BOX 


.SO CALIBER 
MACHINE 
GUN 


GUN 

CHARGING 

HANDLE 
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Figure 3 


Comparison B- 17 t 
RESTRICTED 


B-17 Sub-Assembly Breakdown (above) 

During the World War II the B- 1 7 underwent thousands of modifications, 
but the basic design never changed. The wing, for example, was exactly the 
same on every model. The biggest change to occur was the lengthening of 
the fuselage to accommodate the tail gunner’s station. This led to the 
design of the distinctive and large dorsal fin, which not only strengthened 
the rear of the aircraft but also increased it stability. 


STRUCTURE 


FIGURE 8— SUB-ASSEMBLY BREAKDOWN 


Comparison B- 1 7, B-29, 
and B-24 (below) 
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America’s three principal strategic bombers. 
Compared to the B-17 and B-24, the B-29 
was twice as heavy and had close to double 
the takeoff horsepower. Its range and 
bomb-carrying ability made it a “true” 
strategic bomber. 
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wtlGHT 
GROSS WEIGHT 
TAKE-OFF POWER 
WING AREA 
SPAN 

length 


37.000 

60.000 
4800 H. p. 
14 20 Sq. Ft 

104 Ft. 

73 Ft. 


BASIC WEIGHT 
GROSS WEIGHT 
TAKE-OFF POWER 
WING AREA 
SPAN 
LENGTH 


72,000 
120,000 
8800 H. P. 
1/738 Sq. Ft 
J41 Ft. 

99 Ft. 
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Cutaway Fuselage 
of the B-24D 


The B-24D model was 
the first Liberator 
variant to make it into 
mass production. This 
cutaway drawing shows 
the early version with 
a single machine gun in 
the ventral gun position. 
Later versions were 
equipped with a 
retractable ball turret. 
There were 2,722 D 


Figure 61. Cut-Away Fuselage 


INDEX 

1 Bomb Sight 

2 Bomb Release Quadrant 

3 Nose Gun — .50 Cal. 

4 Bombardier- Navigator's Seat 

5 Heater C Defroster 

6 Flying Suit Heater Plug 

7 Compass, Magnetic 

8 Drawing Board 

9 Alarm Bell 

10 Pitot Tube 

I I Navigators Dome 

1 2 Navigators Radio Compass Ind 

1 3 Map Case 

14 Confidential Locker 

15 Navigators Table 

1 6 Parachute Stowage 

17 Ammunition Stowaqe 

18 Automatic Flight Control 
I Q Nrmp \A/he>s>) Door? 


Auxiliary Power Unit 
Tool Kit 

Heater, Radio Operators 
Radio Operators Seat 
Transmitler Tuning Units,Stowage 
Thermos Jug 
Fuel Sight Gage 
Generator Switch Panel 
Martin Power Driven Turret 
Two .50 Cal. Guns 
Life Raft 

Radio Receivers, Command 
Wing Self Sealing Fuel Cells 
Bomb Bay Auxiliary Self Sealing 
Fuel Cells 
Fuel Pump 
Bomb Release Unit 
Bomb Racks 
Bomb Bay Doors 
Safety Cord 


49 Fuel Transfer Pum 

50 Oxygen Tanks 
5 I Sense Antenna 

52 Loop Antenna 

53 4.5 Flares 

54 Bomb Hoist 

55 Lower Turret Well 

56 N.8 Flares 
Armor Plate 

58 Side Gun Mount 

59 Tail Turret Ammunil 

60 Wind Deflector C< 

6 1 Ammunition Stowa 

62 Armor Plate 

63 Flare Chute 

64 Engine Work Platfc 

65 Drift Flares 

66 Camera Mount 

67 Entrance,Camera 

Gun Mount 

68 Automatic Flight ( 

69 Turret Actuating I- 

System 

70 Engine Covers 

7 1 Consolidated Hyd 

Turret Two .50 


20 Nose Wheel 

21 Pilots Rudder and Brake Controls 

22 Pilot's Pedestal 

23 Pilot's Seat 

24 Pilot's Control Column 

25 Instrument Panel 

26 Co- Pilot's Sun Visor 

27 Feathering Controls 

28 Hydraulic Accumulator 

29 Batteries 

30 Anti-icer Fluid Tank 
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NOTE 


11. Inboard Wing. 

12. Outboard Wing. 

lj Leading Edge — Inboard Wing. 
14 Leading Edge — Inboard Wing. 
It. Jetting Edge — Ubo»rd Ting. 


Ui Leading Edge— Outboard Wing. 

17. Wing Tip. 

JJ. Aileron. 

42. Futelage — Bomb Bay. 

43 Futelage — Wing Gap Encloeure. 

~;eS£!K=3K<— . 

Figur. 3 — Major A.»mbly Brwkdown fEgp/odW V..w> 


Main Alighting Gear. 

Note Alighting Gear. 
Nacelle — L. H. Inboard. 
Nacelle— R. H. Inboard. 
Nacelle— L. H. Outboard. 
Nacelle— R. H. Outboard. 
Engine— L. H. Inboard. 
Engine— R- H. Inboard. 
Engine— L. H. Outboard. 
Engine— R. H. Outboard. 


gl. Stabilixer. 
12. Elevator. 

14 . Doreal Fin. 

|5. Vertical Fin. 

17. Rudder. 


B-29 Major Assembly Breakdown (above) 


Immediately after the attack on Pearl Harbor a massive 
B-29 manufacturing program was organized. Huge plants 
were built across the United States. Major components 
were manufactured in over sixty new factories. The 
engine nacelles, which were as big as the P-47 Thunderbolt 
fighter, were built at a new plant in Cleveland, and final 
assembly was organized at three of the world’s largest 
buildings — Bell at Marietta, Martin at Omaha, and Boeing 
at Wichita. A fourth line was later set up by Boeing at 
Renton. 


Ford B-24 Breakdown (right) 


Ford B-24 Assembly Breakdown Diagram. During the 
war the Ford Plant at Willow Run, near Detroit, produced 
an astonishing 200 B-24s a month, plus 1 50 sets of parts 
for other assembly lines. 
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32BI785-2 


32F97I2 

32BI788 


32BI787 


32BI786 


3281794-0 


32F5800-3 

32GF8227 


BOMBARDIER'S ENCLOSURE 
PITOT TUBES 
FUS. NOSE SECT. UPPER 
FRT. 0.1 TO 2.0 
PILOT'S ENCLOSURE 
FUS. NOSE SIDE PANEL 
R.H. 0.1 TO 4.15 
FUS. NOSE SIDE PANEL 
L.H. 0.1 TO 4.15 
PILOT'S FLOOR 
RADIO OPERATOR'S FLOOR 
FUS. NOSE BOTTOM PANEL 
HAND RAIL. ITEM 10 IS A 
GROUP OF SMALL PARTS 
INSTALLED INTO ITEM 5. 

TRUSS BLKHD. STA. 4.1 
FUS. NOSE SEC. UPPER REAR 
DECK. 2.0- 4.0 
3-45 BOMB RACK 
/R -32 L/R SEGMENTS BLKHD. 

STA. 4.0 SEGM TS. 

H39L/RH-I40 L/R) BOMB BAY DRS. 

LOWER LONGERON 4.0 TO 6.0 
BLKHD. 5.0 L.H. PORTION. 

BLKHD. 5.0 R.H. PORTION. 

SIDE PANEL L.H. 4.15 TO 5.25 
SIDE PANEL R.H. 4.15 TO 5.25 
TRUSS REAR BOMB RACK. 

FUS. TOP DECK ABV. WING. 

4.2 TO 5.1 

SEGMENT BLKHD 6.0 
NOT REQUIRED 
DOOR BLKHD 6.0 
FLOOR 5.1 TO 6.0 
FUS. SIDE PANEL BELOW 
WING 5.25 TO 6.0 L.H. 

FUS. SIDE PANEL BELOW 
WING 5.25 TO 6.0 R.H. 

HYDRAULIC RESERVOIR TA 
FUS. UPPER R.H. SECT. 

5.0 TO 7.7 
FUS. UPPER L.H. 

5.0 TO 7.7 
FUS. BOTTOM SECT. 

6.0 TO 7.7 
FUS. TAIL SECT. 

AFT. STA. 7.7 
TAIL TURRET 

G. L. MARTIN ELEC. PWR. DRIVEN TURRET 
SK 6276 

SPERRY TURRET 
STABILIZER 


FUEL C ELLS 


ITEMS-3,4,5,6,7,8,9, 10, II, 12,14 
WILL BE RIVETED INTO ONE 
TO BE CALLED ITEM* 72 
(3289000) 


ITEMS-23, 25, 26, 27, 28, 30, 
31,32 WILL BE RIVETED INTO 
ONE ASSY. TO BE CALLED 
ITEM-73 (32B900I) 


ITEMS-54, 55, 57.58 WILL BE 
ASSEMBLED INTO ONE UNIT 
FOR SHIPPING. 


JR 


32GF8673 

32T9352 

32TI0503-2L/R ELEVATOR ASSEMBLY 


32T8050-0 

32TI0II5-3L/R 

32W9375 

32WI70I-P 

32G 1039-4 

32W520-2L/R 

32W9350L/R 


FINS 

RUDDERS 

WING CENTER SECT. VERT. 

WING CENTER SECT. HORIZ. (INCL. MAIN L.G.) 

FUEL CELLS L/R. 

WING CENTER SECT. TRAILING EDGE 
SHORT SECTION 
32W500-2L/R FLAP. 

32 W9337L/R CENTER WING SECT LEADING EDGE. 

32W9338L/R WING CENTER SECT. LEADING EDGE. 

BETWEEN NAC. 

■'2W2067-2L/R INBD. NACELLE TO WING L.E. FAIRING INSD. 
32W2068-2L/R INBD. NACELLE TO WING L.E. FAIRING OUTBO. 
32W2069 L/R NACELLE L.E. ATTACHING STUB INBD. SIDE OUTBD 
32W2070L/R NACELLE L.E. CONNECTION STUB 8i ACCESS PAN. 
32W302-OL-OR WING CENTER SEC. LEADING EDGE ATTACH. PANEL 
32B045-2 TRUSS FUS. TO WING 4.1 TO 4.2 ITEM SI IS A 
GROUP OF LOOSE PARTS INST. AT FINAL ASSY. 
NOT REQUIRED 

32W52I-3L/R FLAP TRACK SUPPORTS 

GROUP OF LOOSE PARTS INST. AT FINAL. 
32WI2003-I35L/R WING OUTER PANEL. 

32W026 L/R WING OUTER PANEL TRAILING EOGE. 
32WI0573-2L/R AILERON 

32W9392 L/R WING OUTER PANEL LEADING EDGE 
32WI024-0L/R WING TIP 

COMBINED WITH ITEM 32 
32L003 NOSE LANDING GEAR 



FORD B24 
BREAKDOWN 


SPERRY 


MARTIN 


EMERSON 


C. AC. 


947 

61 

32GF8687 

944 

62 

32P9I0I 

944 

63 

32P9I02 

944 

64 

32P9I03 





EMERSON TURRET 
NAC. POWER PLANT INST L.H. OUTBO. 
: : . INBD. 

R.H. OUTBD. 


944 

65 

32P9I04 

944 

66 

32P9III 

944 

67 

32P9II2 


NAC. PWR. PLANT 
INST. R.H. INBD. 

TURBO INST L.H. OUTBD. 947 
" INBD. 


944 69 


944 68 32P9II3 TURBO INST 
R.H. INBD. 

32P9II4 TURBO INST 
R.H. OUTBD. 
PTS. LIST MISC. LOOSE 
NOT REQUIRED PTS. 

158 ?! lliloo? fSs e assy y 

STA. 5.1 TO 7. 7 (NOTE) 


TO 

71 
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Armament & 
Fields of Fire 



This book was produced by the 
Material Center Experimental 
Engineering Section of the U.S. 
Army Air Force. It contained 
drawings of the various German 
aircraft in service with three 
angle views showing the areas 
of defensive fire. 
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External Armament Control System 


External Armament 
Control System (left) 

The P-6 1 B version of the Black 
Widow was equipped with four 
wing p/Ions stressed for drop 
tanks or bombs. By the time the 
P-61 entered service in Europe in 
mid- 1 944 the number of German 
aircraft roaming the night skies 
were few and far between. The 
new P-6 1 was soon used in the 
night intruder role, attacking 
enemy rolling stock and fixed 
positions. The Pacific theater, 
however, provided more action 
for the P-6 1 . There it racked up 
an impressive score of Japanese 
bombers and fighters. 


11. Selector Bar. 

12. Bomb Rack Rail. 

13. Bomb Door Actuator. 

14. Bomb Door Drive Gear Box. 

1 3. Bomb Door Limit Switch. 

16. Bomb Hout Motor Drive. 

17. Wing Front Spar. 

18. Bomb Hoitt Bracket Support. 

19. Selector Bar Actuating Rod. 

20. Bomb Rack Support Beam. 

21. Pulley, at Yoke Hole*. 


1. Tunnel Support. 

2. Pulley Yoke. 

3. Type B-7 Bomb Shackfe. 

5. Arming Wire. 

6. Bomb Bay Door. (Open). 

7. Catwalk. 

8. Bomb Sling. 

9. Cam Slot. 

10. Type AX-3 Auxiliary Box. 




Figure 589 (Sheet 2 of 3 Sheets) — Bomb Hoisting Diagrams 


Hoisting 1000-Pound Bombs 

(opposite) 

The B-29 was equipped with two enormous 
bomb bays. The long, tall bays had their own 
bomb-hoisting winches to facilitate loading. 
Internally the B-29 could carry up to 20,000 
pounds (9075 kg). 

’ 


A Message forYou — 
from the B-29 Gunner’s 
Information File Manual (below) 

This illustration shows a B-29 in formation with 
a Lockheed P-38 Lightning. These two aircraft 
never operated together. Although a long-range 
fighter, the P-38 was never used as an escort 
fighter for the B-29. That role was filled by the 
single-engine P-5 1 Mustang. 



Know Your Equipment 

It 


up, but, 


You will find check lists and procedures in the 
text, which you may follow to assure yourself 
that everything in the CENTRAL-STATION 
FIRE-CONTROL SYSTEM is in perfect operat- 
ing condition before you go into combat. In addi- 
tion, there are lots of tips and suggestions which 
are important to your job as a gunner, so use them 
and here’s luck. 


A MESSAGE 


FOR YOU 


This Information File is your book and is de- 
to aid you in becoming better acquainted 
the CENTRAL-STATION FIRE-CONTROL 
SYSTEM on the B-29 Bomber. It will aid in qual- 
ifying you to assist the C. F.. C. specialists per- 
form their ground maintenance and check duties 
on the System and its armament. Furthermore, it 
will enable you to determine whether the required 
armament, maintenance and ordnance inspections 
have been met by the personnel assigned to do 
that work. 
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SINGLE ENGINE JAP 

WHEN SEEN HEAD-ON, JAPANESE SINGLE-ENGINE AIRCRAFT GENERALLY APPEAR TO HAVE ROUND NOSES. 
WING IS ALMOST ALWAYS SET LOW, WITH EVEN DIHEDRAL FROM THE ROOTS (i.e., NO BREAK IN THE WING) 




SINGLE ENGINE U S. 

IN CONTRAST To THEIR JAPANESE COUNTERPARTS, MOST U. S. SINGLE-ENGINE PLANES ARE MORE MID-WING 
THAN LOW. A' PROMINENT WING BREAK IS ALSO CHARACTERISTIC OF MOST U. S. CARRIER-BASED TYPES 




JUDY 33 





TWIN ENGINE JAP 

SINGLE FIN AND RUDDER SET ABOVE A LOW, FL'AT TAILPLANE ARE CHARACTERISTIC OF ALL JAPANESE TWIN- 
ENGINE AIRCRAFT SEEN IN HEAD-ON VIEW. THE WING POSITION USUALLY RANGES BETWEEN MID AND LOW 




TWIN ENGINE U.S. 

EITHER TWIN Flljs AND RUDDERS OR A DIHEDRAL TAILPLANE ARE CHARACTERISTIC OF ALL U. S. TWIN-ENGINE 
BOMBERS AND FIGHTERS EXCEPT THE NEW F7F TIGERCAT. HIGH (SHOULDER) OR MID-WING PREDOMINATES 




JAP VS. U.S. 


RESTRICTED 


NATIONAL CHARACTERISTICS ARE NOT A NEW SYSTEM CHART POINTS OIT GENERAL DIFFERENCES IN U. S. AND CONTRASTS IN BEAM AND PLAN VIEWS. THE CHARTS ARE 

RECOGNITION TRAINING BUT ARE A SUPPLEMENTAL A JAPANESE COMBA AIRCRAFT SEEN HEAD-ON. IT WILL BE A DETAILED FOLLOW-UP TO THE OUTLINE OF NATIONAL 

TO UNDERSTANDING ENEMY AND OUR AIRCRAFT. T’ FOLLOWED IN LATR ISSUES BY DIAGRAMS ILLUSTRATING DESIGN STYLES THAT APPEARED IN THE MARCH JOURNAL. 

RESTRICTED 



U.S. Army 
Navy Journal 
of Recognition 

The U.S. Army Navy Journal of 
Recognition was the equivalent 
of the British Aircraft Recognition 
Journal. Published monthly, it 
not only covered aircraft, but 
ships and armored vehicles 
as well. This is an examination 
of the head-on views of the 
various fighters and bombers 
doing battle in the Pacific. 
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Types 


Shapes 


Types 


Types 


Shapes 


Types 


Shapes 


Taprrt'tl tailpl ana 


Sinji* rudder wi 
hortcontal teiiplfl 


Number 


t wepBwa i • 


long and 


I. i».Ui 


Iona and thin 


Other Identifying 
Characteristics 


Rounded fa tip 


Position 


Long canopy and 
freed landing gee 


fiymg boot I 


Tuvin tutelage I 


IS A SYSTEM FOR 
AIRCRAFT RECOGNITION 

Tin if .'ll r mtmbter of different hlnraft ■!«*- » <ng . * ri$i m> . f B**fe$* . * tai J vet tf >o I Inn* fretutv* twt noh rmtj the n*iV4i«Hn id 

•rtgne.r.'iilvIii itfvtiiei t.fMvm'rfkJeisrtfk-a rtffMdtef i*rraQ*"i aiwf b*vy »h« pt*n« irffyn Nr ifetvrtntnrti <nrn erhrn 

tk»ii. Ii . wilv tnltidi hrntevrr, h> fmtiint fmind to dire? aft of *!l twttum ln\^nt* b difficult to **«, Nit the type of 

Tilt- iMtmuhtf fr.-tun-. ,mrt «hs{«rs cI»wsk - - Tb*'V*l-*F4ys«wiirmf»tuv‘tei ttepdit* nfw«ittn«. 0 
fnUIlt .-I <en tin plan?* and typ**. The an aft raft tfottd ran moot roadd; im, «*‘*M < *» 

aN»ye latrmt iTUntcalrv a mtttitef of tbnn». rv. and dearth# md 4rtg* tmtrd Tilt* 

No jffrnipt la made e»e*r> type of falrl* from • <«mM»att*n « i tfww *»« *»»• »• 


WEFT Is a System for 
Aircraft Identification 


WEFT — Wing - Engine - 
Fuselage -Tail was a system 
designed to help ground and 
naval personal quickly identify 
both Allied and enemy aircraft. 
This system may have worked 
well for the person on the 
ground, but for pilots in the air 
identifying enemy troops on 
the ground was a haphazard 
effort at best. During the 
Allied campaign in Tunisia it 
was not unusual for ground 
troops to be attacked by their 
own aircraft. It got to the 
point that Allied aircrew were 
regularly fired upon by their 
own troops and said that 
WEFT meant “Wrong every 
fucking time.” 


M 


W„, E NGINE FSELAGE Tail 


232 


GRAPHIC WAR 


GRAPHICWAR 









UNITED STATES 



Zeke 52 


The Technical Air Intelligence Unit was the primary evaluation formation 
concerned with flying captured Japanese aircraft. They also produced a 
wealth of visual information on dimensions, performance, and armament 
and armor protection. This information was made available to aircrew 
and ground personnel. 


1 02D-& 

ZEKE 52 

HELDS OF FIRE 


EXHAUST FLAME PATTERNS 



FORWARD GUNS "A", "B' AND XT 
J4-front view from above 



REAR VIEW 



VULNERABILITY 


Jettisonable 


LEGEND 

Fuel tanks, unprotected [ | 

Fuel tanks, self-sealing 
Oil tanks, unprotected 
Oil tanks, self-sealing 



1 x 20 mm. & 
l x 13 mm. 



TACTICAL DATA 


DATE March 1945 
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Emergency Exits B-29 (below) 


B-29s flew the longest bombing missions of the war. With a bomb 
load of 12,000 pounds (5,443 kg), the B-29 had a range of 3,700 miles 
(5,954 km). Most if not all of the bombing missions were flown over 
water. Many B-29s and their crews were forced to ditch or bail out 
to and from their targets in Japan. An elaborate air-sea rescue system 
was set up involving aircraft, ships and submarines. At war’s end, 
fourteen submarines, twenty-one Navy seaplanes, nine “Super Dumbos” 
(B-29s modified to carry a lifeboat) and five ships were on station 
ready to respond. 
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Paragraph 10 
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ENGINEER'S WINDOW' 


CO-PILOTS WINDOW 


WINDOW AT TAIL 
GUNNERS RIGHT 


THROUGH HATCH AND- 
NOSE WELL WHEEL 


BULKHEAD AND FORWARD- 
BOMB BAY 


REAR ESCAPE HATCH- 

(LEFT SIDE Of AIRPLANE) 


REAR ENTRANCE DOOR 

(RIGHT SIDE OF AIRPLANE) 


RECOMMENDED EMI 
WHEN IN FLIGHT 
TO BE USED ONLY 
RESTING ON GROU 
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THROTTLE CONTROL 


COOLED SUPERCHARGED AIR 


CARBURETOR 


MIXTURE CONTROL 


EXHAUST 


TURBO COOLING DUCT 


FLIGHT HOOD COOLING DUCT 


TURBO IMPELLER 


WARM SUPERCHARGED MIXTURE - 


ENGINE IMPELLER 


FUEL-AIR 


MIXTURE 


DIFFUSER 

CHAMBER 


Figure 267 — Turbosupercharger Flow Diagram (Full Boost J 


INTERCOOLER FLAP OPEN 


TURBO CABIN SUPERCHARGING 
TAKEOFF DUCT-INBD. SIDE 
• OF NACELLES 2 4 3 


INTERCOOLER 


REAR SUPERCHARGER HOUSING 


WARMED SUPERCHARGED AIR 


COMPRESSOR SCROLL CASING 


CLOSED WASTE GATE 


FLIGHT HOOD 


TURBINE WHEEL 


EXHAUST GAS BACK PRESSURE 


COOL RAM AIR 

TO SUPERCHARGERS 
AND INTERCOOLER 


INTAKE 


HOT EXHAUST GAS 


AIR FILTER 


WASTE GATE 
-CONTROL LINKAGE 


If 

o' 

3 

< 



Turbo Supercharger Flow Diagram (above) 


FourWright R-3350-23 Duplex Cyclone engines powered the 
B-29. Each power plant was equipped with two General Electric 
( turbo superchargers developing 2,200 horsepower (1641 kw) 

for takeoff. 
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fuel smut.off valve 


NOTES 

ALL SELF-SEALING HOSE SHALL BE IN ACCORDANCE WITH AIR 
CORPS SPEC. 26587 AND SHALL SATISFACTORILY RESIST DETE- 
RIORATION FROM AROMATIC FUEL WITH A COMPOSITION OF 
60% 100 OCTANE GASOLINE, 20% TOLUENE, 15% XYLENE AND 
5% BENZENE. TUBING COLOR IDENTIFICATION - RED 


cioseo 


ENGINE! 

iPRIMERi 


ION COPILOT'S RIGHT SIDE WA1 


SWITCH 

TRANSFER PUMP 


"TANKS R.H. TANKS 
fO OFF TO 
TANKS l.H. TANKS! 


fTANiq 

IbombI 

isBAY/l 


ITANIO 
I £N°.I 


LOCATED below 
CONTROL CABIN 
REAR DOOR 


VALVE 


TANK ELECTOR 
FUEL TRANSFER 1 


R.H. TANKS 


REPLENISHING 


TRANSFER VALVES LOOKING AFT 


LINE SYMBOLS 

FUEL FEED AND TRANSFER LINES 
DRAIN AND VENT LINES 
ENGINE PRESSURE PRIMER 
AND BALANCE LINES 


HYDRAULIC LI/NES 
ELECTRICAL CONNECTIONS 
OIL DILUTION AND FUEL PRESSURE 
TRANSMITTER lines 


LUBRICATE ALL COWL FLAP HINGES 


• MOTOR 
CONTROLS 


WING FLAP 


© @ 

FIGURE 286— REPLENISHING DIAGRAM 
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B-17 Lubrication Chart (opposite, bottom) 

Constant maintenance was necessary to keep a heavy bomber such as the B- 1 7 combat-ready. 

It used hundreds of gallons of fuel and oil on every mission, and used vast quantities of lubricants 
to keep vital parts moving. 


The B- 1 7F was the first truly battle-worthy Fortress. The most noticeable change from the E model 
was the near doubling of fuel capacity with the installation of nine additional fuel tanks in the wing. 
These were located just outside of the outboard engines and added 250 miles to the B-I7’s 
practical range. 


B-17 Replenishing Diagram (opposite, top) 


Maximum fuel load for B- 1 7 was 2,800 gallons, and a fully loaded Fortress drank fuel at a prodigious 
rate, over 400 gallons an hour climbing to altitude and 200 cruising to the target. 


LUBRICATION 


Fuel System Diagram (above) 


Ui 

d 

0£ 

£5 MANUAL CONTROL WING FLAPS 

£ (SERVICE IN CAMERA PIT) 


FIGURE 284— LUBRICATION CHART— SHT. 1 


FUEL SYSTEM 
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FIGURE 88— FUEL SYSTEM DIAGRAM 
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Figure 180 — Nose Gear 
RESTRICTED 


B-17 Brake ExpanderTube Diagram 

(above) 

Takeoff and landing have always been the most 
critical stages of flight. Most combat pilots would 
agree, but would add that flying over enemy 
territory was “the” most critical of all. 

After every landing, the tires and braking systems 
on all heavy and medium bombers were inspected 
Tires were checked for cracks or bad burns. If 
undetected, these flaws could lead to a blown tire 
and the loss of the aircraft. 


Nose Gear (opposite) 

The B-29 was large and heavy bomber that 
required a sturdy undercarriage. The prototype 
was equipped with single main wheels, but these 
were replaced in production to a twin-wheel 
configuration. These wheels retracted forward 
into the engine nacelle while the nose wheel 
retracted backward to lie in a well below the 
forward cabin. 
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FIGURE 143— BRAKE EXPANDER TUBE DIAGRAM 
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11-2 Shturmovik Cockpit 
Diagram 

The 11-2 Shturmovik cockpit was a 
very clean and well laid-out design. 

It was also one of the most heavily 
armored aircraft in the air during the 
war. A heavy case-hardened armor 
plate one-piece tub surrounded the 
pilot.The back of the tub was sealed 
off by a 1 3 mm thick piece of armor 
plate. The pilot also had the benefit 
of an armored-glass canopy and a 
65 mm thick armored windscreen. 
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43 — topmoshoH KpaH. 

44 - pyKOHTKa KpaHa u/accM. 

48 — pyKOHTKa KpaHa uimtkob. 

46 — AOnOHHHTOHbHbtfl KpaH. 

47 — MaHOMeTp nepesapHAKH. 

48 — MaHOMeTp 3anoriH6HHH. 

49 — MaHOMeTp nepesapHAKH. 

50 — cneuManbHbiM KpaH. 

81 — UiTypBaflbHHK UJTOPKH BOAOpa lAHVmtpbi. 

52 — sanopHbiH KpaH. 

53 — MaHOMeTp CopTOBoro Ca/i/ioH**. 

54 — MaHOMeTp topmosob. 

55 — MaHOMeTp BOSAywHoR coth. 

56 — oiTypBa/ibHMK ynpasneHMa uiairoM bhhtb. 


57 — neAanb /lesas. 

58 — KHorwa 6oM6oc6pacwBaHHH. 

59 — rauieTKa a an CTpe/ib6w H3 nyuiea. 

60 — rauieTKa a*" CTpenbObi ms ny/ieMeTOB. 

61 — npeAOxpaHMTenb rauieTOK 

62 — TopMOSHOM pusar. 

63 — KHonna a^h cTpe/ibOu CHapHAaMM. 

64 — neAanb npaBafl. 

65 — pyKOHTKa aaapMRHoro cCpacuaaTe/iH. 

66 — CMrHanbHan ziaMnoHKa. 

67 — KpaHHK CMCTeMbi sanycaa. 

68 — pacnpeAe/iMTe/ibHbjfi KpaH. 

69 - nnyHwep fieHSOHacoca. 

70 — B03AyaiHWM KpaH. 


71 — pyKOHTKa neSeAKM aBapniHoro 

Bbinycaa tuaccH. 

72 — pwnarM nepesapHAKH nyuieK 

m ny/ieMeTOB. 

73 — pyKOHTKa n pe aox paH MTe/ia 

nHeBMonepesapHAKH. 

74 — pyKOHTKa ynpaB/ieHMH uiTopKaM 

Mac/iopaAHaTopa. 

75 — MMKpoTenetpoHHwB ujhtok. 

76 — pyKOHTKa CTonopa koctw/ih. 

77 — pe<t>/ieKTop kbOmhhoR ziaMnosKi* 

78 - 3CBP-3n 6 om 6. 

79 — 3CBP-3n CHapnAOB. 
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1 3 — nepeK/iwsaTe/ib MarneTo. 

14 — KHonKa BHSpaTopa. 

1 5 — BbiK/itonaTe/ib tpapbi. 

16 — BWK/1tOHaTe/lb XBOCTOBOrO 

OTHH. 

1 7 — BbiK/HonaTe/ib aKKyMy/tHTop 
1 8 — BWK/uoMaTe/ib AHOH. 

1 9 — Bb/K/IKDHaTe/lb AHO. 

20 — BO/lbTMeTp. 

21 — sacu. 

22 — poseTKa bk/ik>hohhh 

noAcseTa flBri-1. 

23 — cnrHa/ibHbie ziaMnoHKM mac 
24— CHrHaHHsauHH cOpoca 6 om< 

25 — KHonwa CMrHa/iHsauMH c6pc 

0OM0. 

26 — BbiK/nosaTe/ib TepMOMeTpoa 

27 — BUK/itosaTe/ib ofiorpeaa 

TpyOKH Hhto. 

28 — BbiK/itonaTe/ib pauMM. 

29 — BbtK/HOHaTe/lb CHTHa/IHSaUH 

uiaccH. 


1 — yKasaTe/ib HaAAysa. 

2 — CMeTHMK oCopOTOB. 

3 — TepMOMeTp BOAbl. 

4 — TepMOMeTp BxoAHiAero Mac/ia. 

5 — TpexcTpe/ioMHbiR HHAHKaTOp. 

6 — 6eH3MHOMep. 

7 — yaasaTe/ib ckopocth. 

8 — KOMnac. 

9 — BapnoMeTp. 

10 — BbICOTOMep. 

11— „riMOHep“. 

12 — aBHaropH30HT. 
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30 — BUKHK>HaTe/ib o 6 orpeea cCpacwBaTe/in. 

31 — Bb/K/iiOHaTe/ib BHOpaTopa. 

32 — BWK/itoMaTe/ib ocBemeHMH npMCopHoft 

AOCKH. 

33 — BUK/iioHaTe/ib ocseuteHMH kbSmhw. 

34 — paAHOnpH 6 MHHK. 

35 — nepeK/itonaTe/ib CeHSMHOMepoB. 

36 — pyKOHTKa nowapHoro KpaHa. 

37 — MaHOMeTp Oa/i/iOHa sanycaa. 

38 — npH4e/i riBfl-l. 

39 — KaTyu/Ka TpMMMepa. 

40 — pyKOHTKa HopMa/ibHoro rasa. 

41 — pyKOHTKa BwcoTHoro KoppeKTopa. 

42 — coe ah HHT e/i b Hbifl kpah. 
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Fuselage Structure of the Ilyushin 
DB-3m Bomber and Engine 
Cowling (right) 

Not nearly as well known as the B- 1 7 or 
Avro Lancaster, the DB-3 was one of the 
greatest bombers of World War II. Employed 
in enormous numbers, the DB-3 saw service 
as a tactical and strategic bomber as well as a 
torpedo attack aircraft. Over 6,800 had been 
delivered when production ceased in 1 944. 


Wing Structure and Center Section 
of the Petlyakov Pe 2 (below) 

This drawing details the wing structure and center section 
of the Petlyakov Pe-2 bomber.The Pe-2’s slim fuselage 
and clean aerodynamic properties made it difficult for 
intercepting German fighters to shoot down. Just over 
I 1 ,400 examples were produced. 



50 '51 

<Pnr. 1. <J>K>3eji5i>K 

1 — 34 — paMbi (umaHroyTu), 35— hhjkhhh nepeAHHH aiok, 36 — acTpoHOMH'iecKHft (aBapHHHbift) jiiok, 37 — noa nHaoTa, 38 — Ka6HHa 
muioTa, 39— (J)OHapb nHJiOTa, 40^-nopyqeHb, 41— nepeAHHH noa, 42 — neperopoAKa 3aAH3H, 43— nepeaHHft BepxHHH CTbiKOBoft 
y3ea, 44 — 3aAHHft BepxHHH ctmkoboh y3ea, 45 — pacKOcw, 46 — 3aAHHH atecTKOCTb, 47 — noAHoaoca, 48— 3aAHHH noa, 49 — 33 ahhh 
noa (mhtkhh), 50 — hhjkhhh 33Ahmh aioK, 51 — y3Abi KpenaeHHH nepeaHero aoHacepoHa cj)i03eaH>Ka, 52 — npeAOxpaHHTeabHaa 
nHTKa, 53— KHab, 54 — y3abi KpenaeHHH 3aAHero aoH>KepoHa cTa6HaH3aTopa, 55 — nexoa, 56 — xboctoboh oOieKaieab, 57— acecT- 

KOCTb paMbi Ns 34 



1— nepeAHHft aoHMteDOR; 2 — sbahhA aoHacepoHi’J — CTpHHrepu; 4 — ctu- 
Koaue ysjibi; 5— ctmkoboA yroabHiuc; 6 — 6a*ica; 7— ctmkoboA mnaHroyT 
■M 1; 8 — BepxHai CTpaarep; 9 — ctukoboA uinaHroyr H 6: Jfl— ctm- 


,<Dhi\ 14. 06mHfi bha ueHTponaaHa. 
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mm 

10 — CTM 


kobbA 

BiOpbl 


iTponaaHa. 

k yroabHHK; 11 — buxoahoc OTBepcTHe TyHHeaH paAHaTopa; 12 — Hep- 
; 13 — cko6b Macao6aKa; 14 — 3aoopHMK B03Ayxa TOHHeaa paaHBTopa; 
15 — alOHKH; 16 — aiok Ul 6eH3o6aica H 1. 


r 


c noanopHue tpy^KH, 

<t>Hr. 40. KanOT MOTOpa K P enaeH,.« nepewero^oabU • mel< naT P y6K^ 
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13 — BHyTpeHHHA nano , t _ 
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